
St Clair Undergro~ 

State of Michigan 
Storage Well No l-7BLW 

rmit Desi gnati on: BD 151 

--..----- -
Form I UNITED STATES ENVIRONM EfJTAL PROTECTION AGENCY 

UNDERGROUND INJECTION CONTROL 
PERMIT APPLICATION 

.:orm A ' A•·ed. OMB No. 2040-0042. Ex ires 9-30-86 

I. EPA ID Nl1MBF'1 MID 065 517 077 . ... -- .. . -.---~~ 

41 
UIC 

' "· ..... "":-;.. 
~- .. .. \ 

Aw!ication •PP<CM!d Date Received 
mo d11y Y""' mo dt1y y1111r 

{\: ~ ,fected under the authority of the Safe Drinking U 
Water Act. Sections 1421. 1422. 40 CFR 144 

READ A TT ACHED INSTRUCTIONS BEFORE STARTING 
FOR OFFICIAL USE ONLY 

Permit/Well Number 

T/ A C 

Comments 

II. FACILITY NAME AND ADDRESS Ill. OWNER/OPERATOR AND ADDRESS 

Facility Name 

St. Cla ir Underground Storage 
Street Address 

Owner/Operator Name 
St. Clair Underground Storage/ Conswners Power Co. 

2510 Busha Highway 
City State ZIP Code 

sville MI 48040 
IV. OWNERSHIP STATUS (Mark 'x') 

DA. Federal D B. State 

0 D. Public 

VI. W ELL STATUS (Mark 'x') 

Date Started 
~-~-......---1 0 B. Modification/Conversion mo day r••r 

Operating 10 02 71 
VII. TYPE OF PERMIT REQUESTED (Mark ·x· and specify if required) 

Street Address 
2510 Busha Hi ghway 
City 
Marysville 
V. SIC CODES 

4789 

0 C. Proposed 

lXJ A Individual D B. Area 
Number of Exist- Number of Pro- Name{sl of field(s) or project(s) 
ing wells posed wells 

VIII. CLASS AND TYPE OF WELL (see reverse) 

State ZIP Code 
MI 48040 

A . Class(es) B. 1ype{s) C. If class is "other·· or type is code 'x.' explain D. Number of wells per type (if area permit) 
(enter code(s)) (enter code(s)) 

II D 
IX. LOCATION OF WELL(S) OR APPROXIMATE CENTER OF FIELD OR PROJECT X. INDIAN LANDS (Mark 'x") 

A. Latitude B. Longitude Township and Range 

Deg Min Sec Deg M in Sec Twsp 0 Yes IZJ No 

XI. ATIACHMENTS 

SN 
~Ill! 

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions) 

FOR CLASSES I, II, Ill (and other classes) complete and submit on separate sheet(s) Attachments A - U (pp 2-6) as 
appropriate. Attach maps where required. List attachments by letter which are applicable and are included with 

.your application: 

XII. CERTIFICATION 

I certify under the penalty of law that I have personally examined and am familiar with the 
information submitted in this document and all attachments and that, based on my inquiry of 
those individuals immediately responsible for obtaining the information, I believe that the 
information is true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment. (Ref. 40 CFR 
144.32) 

A. Name and Title (Tyoe or Print} 
Management Commit tee 

D E I.utz , General Superintendent/ R J Odl evak, Chairman 

EPA F1>nn 7 520-6 (2-84) 

EJnc:_~~.f.:.ig1fij'ef'ode and No.) 

I 517 788- 2235 



I 
'· 

Suggested Format EPA ID No. MID 065 571 077 
i['"'c L' .D STATES ENVIRONMENTAL PROTECTION NCY 

~SEPA 
WASHINGTON. D.C. 20460 

PLUGGING AND ABANDONMENT ,..LAN 
·L~ 

JMBER. FIELD NAME. LEASE NAME & NUMBER NAME. ADDRESS. & PHONE NUMBER OF OWNER/OPERATOR ! \ft\::Lt NA.ME la , . 

' St. Clair Underground Storage/Consumers Power <,, o. 
1-7 BDW 2510 Busha Hwy, Marysville, MI 48040 

313-364-8100 

Locate Well And Outline Unit On STATE I COUWT't 'S:TATt "1.fUilllT NUMB.El\ 

Sectt0n Plat - 640 Acres MI St. Clair BD-151 (Michl 
" ;;:1 I I I I I liUlilfA.Cl LOCATIOJii DIEIClillPTION 

,_+++--+++- NW 1/4 of NW 1/4 of NW 1/4 section 7 Township SN Range 17E 

-+++--+++- LOC.AT[ WELL IN TWO DIRlCTIOflilll l'lllOfll flll[AfllllT UNll Of QUA.fl.Till. SICTIOJI AND DellUINQ UllillT 

Suri ace 
l\T ,_+J_+---4-++- Location 140 fl. From (NISJ Line Of Quarter Section 

And 623 It From (E/W) w Line Of Quarter Section I I I I I I 
w . E TYPE OF AUTHORIZ:ATION I I I ' I I WELL D Class I 

-+++--++-+-· ][l! Individual Permit ACTIVITY D Hazardous 

D R;.:le 
0 -Nonhazardous 

-+J_+-· c-+++- i2P(c1ass 11 
D Area Permit :X::X Brine Disposal --+-++-~-t-+-+- Number of Wells D Enhanced Recovery 

In Area Permit one D Hydrocarbon Storage 
I I , I I D Clsss Ill 

• U S EPA Perm11 Number 0 Class V 

CASINGITUBING1CEMENT RECORD AFTER PLUGGING AND ABANDONMENT 
METHOD OF HllPLACEMENT 
OF CEMENT PLUGS ... \111"1~· fl1T9Q·CIG o..,...,.,, """'°'.-! ICIG· CIG • M La+."' • .,., ..... , .... 1 ... 1 1-.c:-.~ ·-,., 

'"' KOC The Balance Method 
5-112" 15 .17"<1 0 The Dump Bailer Method 
l-~/ R" 32 500 lal ""' 1~0\ D The Two Plug Method 

D Other. Explain 

CEMENT TO PLUG A.ND ABANDON DATA: Plug# 1 Plug# 2 Plug# 3 Plug# 4 Plug 11 Plug# Plug• 

Size of Hole or Pipe on Wh1Ch P1ug Will Be PlaceO finches\ 5-1/2" 5-1/2" 5-1/2" 5-1/2" 
C11cula1eo Top of P1ug !'1(8ridae olua-cast iron 4633 4"<Q3 ~~" ' Measured Top of PiuQ th I 

Oep1l'l to Bonom of PluQ lit I 4638 4633 4383 550 
S1cli.1 of Cement 10 bt' Used 2g ,_-, 
S!urrv Volume 10 be Uaed iCu il l 34 74 
Slurry We•Qhl lib ige! J 15.6 15.6 
Type of Cemen1 Space• or Other M11er1al U1>ed Class A Sat Bri e Class 
Type of Preflus~ Ut.Cl ,. ·+-=~ 

DESCRIPTION OF PLUGGING PROCEDURE 

Pull 2-1/2" tubing and packer. Set bridge plug just above perforations. Fill 5-1/2" casing 
~ith 250' of cement. Fill with saturated brine to 550' below surface. Fill casing with 
547' of cement. Cut and weld-cap 5-1/2" and 8-5/8" casing 3' below ground level. 

ESTIMATED COST OF PLUGGING AND ABANDONMENT 

Cement • 4000 Cast Iron Bridge Plug • 1 ~"" 
Logging • l\T/~ Cement Reuuner • "I> 
Rig or Pulling Unit • 6000 Miscellaneous - • 20on 

CERTIFICATION 

I cenify under the pens fry of law thsr I have examined and am familiar with Che information submirred 
in this document and all attachments and rhar. based on my inquiry of those individuals immediately 
responsible for obtaining the information. I believe thar lhe information is true. accurate. and 
comp/ere. I am aware rhar there are significant penalries for submitting false information. including 
the possibility of fine and imprisonment. (Ref.40 CFR 144.32/ 

/I 

NAME AND OFFiClAL TITLE (Pleasa tr/HI 01 pflnf) 

~~yf~ 
DATE. SIGNED 

D E Lutz, General Superintendent ( J / / :.A... - )o-/7-r;f 
.._/ 



... 
Mich Ne iD-151 

. 'ORIGINAL WELL CONSTRUCTION DURING OPERATION ll'LUGGllllG AND RBAlllDOlllMElllT CONSTRUCTION 

" 

Top Of 
Cement N/A (ft.I 

Top Of 
Cementsurf (ft.) 

Perforationa:4638 
1 t 

4705' 

Holes;,. 7-7 /~In.I 

•• Add Any Additions! lnformadon 
• May Not Appfy 

,/-

-/' 

/ 
/ 

_,/ 

/ 
/ 

/ 

Surface 

Surface 
c •• ;ng 500 (ft.) 

Top Plug lnterv•I 

_3__1ft.110 

5!ill. ! ft. I 

"USDV! B:.::$ ?!u 
Interval 

'-" 

• 
USDW __ (ft.)to--
Ba .. ...1.4.ll._ (ft.I 

(It.) 

" lnte~.Weta 
Ce sing_/ A __ ~tt.) 

--~Water treate 
w/ Dow Corban 

• Intermediate 
Cut/Rip Point Plu 
Interval 

g 

__ (ft.Ito-- (ft.I 

• Middle Plug Int• 
__ (ft.I to--

rvol 

(It.I 

Rip 
I 

"long String Cut/ 
Point Plug lnterva 
__ (ft.Ito-- (lt.J 

Pecker 
0 • 0 ,h"\_620 11,_1 

lh Baker Model R · · Bottom Plug Dep 
438:'1ft.1to463:'1 ft.I 

Long Sv""'l 
Caaing4_i_ -'_(ft.) 

• Dapttil 733 (ft.) 

• Mec~~I Plug 
Depth'< __ (ft.) 

.::--

3' 
-·--·~ 

\\/ 
f\ 

I \ 
• • 

\ I 
/ • 

550' 
. fl:-. 

! • 

I 
! 

i 

I 
~ 
·rl 

Jj 

.... ~ 
~ 
Ul 

I 
I 

'11 

~/ 
/~ ~-·-·~· -
4633' .. 

1111 Add Any Additional Information 
11 May Nol Apply 

"" • 

• 
u 

... 

..... 

Surface 

Surface -
Cos;ng 2Q.Q.. (ft.I 

sow e.,.140 (ft.I 

• Intermediate 
Cut/A 1p 
Dopth -- (It.I 

11 Intermediate 
Casing -- (ft.I 

• long String 
Cut/Rip Depth 
__ (ft.) 

Long S)ti"ll, 
Casing:i._i_~_J_ (ft.) 

• Depth -- {ft.) 

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING Will BE VARIED 

From To Formation Name 

Perforations, 40 4638' 4658' Mount Slillon 
Perforations 36 4676' 4694' Mount Simon 
Perforations 12 4699' 4705 Mount Sunon 



Fort ~oved. OMB No 2000..()()42. Approve/ 11.xpiras 9-30-86 

f . i.JNITED- STATES ENVIRONMENTAL PROTECTIO_N AGENL 

&EPA WASHINGTON. DC 2.0460 

ANNUAL DISPOSAL/INJECTION WELL MONITORING REPORT 
NAME AND ADDRESS.OF EXISTING PERMITTEE NAME AND ADDRESS OF SURFACE OWNER 

St Clair Underground Storage 
2510 Busha Highway Same 
Marvsville. MI 48040 

STATE I COUNTY PERMIT NUMBER 
LOCATE WELLAND OUTLINE UNIT ON 

MI St Clair MI-147-11-0001 SECTION PLAT - 640 ACRES 
SURFACE LOCATION DESCRIPTION 

N 
NW %OF NW '40F NW 'A SECTION 7 TOWNSHIP SN RANGE 17E 

.1 : : : : : I LOCATE WELL IN TWO DIRECTIONS FROM NEAREST LINES OF QUARTER SECTION ANO ORIWNG UNIT . 
I I I I I I Surface 140 N 

Location __ ft_ from (N/SJ __ Line of quaner section 

: : : : : : and623tt.from":AAn. W Line of nuarte< s&Ction 

I I I I I I WELL ACTIVITY TYPE OF PERMIT 

w . . ' E Gl::Brine Disposal }():.:Individual 

; : : ; ; ; 0 Enhanced Recovery OArea 
0 Hydrocarbon Storage Number of Wells _l_ 

I I I I I I 
Lease Name N/A Well Number 1-7 BDW 

' . . ' ; ; ; ; ; ; 
* Pressure relieved in preparation for integrity test 

I I I I I I 
s on May 16, 1989. 

TUBING - CASING ANNULUS PRESSURE 
INJECTION PRESSURE TOTAL VOLUME INJECTED (OPTIONAL MONITORING) 

MONTH YEAR AVERAGE PSIG MAXIMUM PSIG BBL MCF MINIMUM PSIG MAXIMUM PSIG 

T - ---- 89 0 126 154 

February 0 140 151 

March 0 138 149 

April 0 141 148 

May 0 O* 153 

June 0 148 155 

July 0 148 157 

August n 127 156 

September 0 1 ?() 1'>6 

October () 1 11 1 ?1 

November n 11? 1AQ 

December () '°' 1 'c 

CERTIFICATION 

I certify underche penalty of Jaw that I have personally examined and am familiar with the information submitted in 
this document and all attachments and that. based on my inquiry of those individuals immediately responsible for 

' obtaining the information. I believe that the information is true. accurate. and complete. I am aware that there are 
significant penalties for submitting false information. including the possibHity of fine and imprisonment. (Ref. 40 
CFR 144.32). 

NAME ANO OFAClAL TITLEfPfeau rype «print) SIGNATURE DATE SIGNED 

DELutz, General Superintendent b t:: l~/~ 1/18/cJo 
EPA Form 7520·11 (2·84! 



4 

Yfit~El'F"REPORT ~ 
DWL-494~1 PRINTED IN U.S.A. DIVISION OF THE DOW CHEMICAL COMPANY 

ADDRESS 

FOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS 

ARRIVED ON LOCATION: 

INJECTION 
TIME 

RATE BBLS IN CSG. 

TIMI: Ll:n LOCATIOH AVG. LIDUID uu. ftAn 

CAU. 
BACK 

INER SIZE 

OPEN HOLE CSG.OR ANRL.VOL TSG VOLUME 

) ~ ;7. 
PERFORATED INTERVALS 

DEPTH 

l / 

PROPS AND LIQUIDS INJECTED 

SfZE OR PURPOSE 

STATIC BHT. 

;f 

NO.OF 
HOLES 

.,.,_ ··_r; 

r-· 

PROO. BEFORE TREATMENT PROO. AFTER TREATMe:NT 

/ 

D D 
TES=T,..-~~~~---:-A~LL~O~W~A""'BLE ~----0 DAYS TEST ALLOWABLE 
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1i.TAr.= OF MICHIGAN 
DEPARTMENT OF llATU RAL RESOURCES 

NAME OF OWNER OR OPERATOR 

I Consumers Power Company I NAME OF DRI LLING CONTRACTOR 

I 
I 
I 
I CEDCO Drilling Company I FARM NAME 

Fee 
LOCATION 

NE NE N'1T 
I TOWNSH IP 

St •. Clair 
FOOTAGE 

LOG OF Oil, GAS OR TEST WS:Ll 
T FILED WITH SUPERVISOR OF WELLS WITHIN 

r1FTER COMPLETION OF WELL (ACT 61 P.A. 193-
I\ VS 

AND ACT 326 P.A. 1937) hll -1'17- I :r -do o; 
ADDRESS OF OWNER OR OPERATOR 

212 West t·~ichigan Avenue 
Jackson, t·lichigan 49201 

ADDRESS OF DRILL I NG CONTRACTO R 

301 Orchard Street 
St. Clair, Michin:an 

WELL NO. PERM I T NO. 

2-7 BDW BD #152 
SECTION TWP. 

7 SN 
COUNTY 

St. Clair 

SUBMIT IN 
DUPLICATE 

O.P. NO. 

RANGE 

17E 

1 -7 

140 Ft. from 
North 

Une and 
2473 

Ft. from Line of quarter section 
West 

OATE DRILLING BEGUN DATE DRILLING COMPLETED DATE WELL COMPLETED I TYPE OF WEL L 

7/17/71 8/1/71 Brine Disnosa.l 
FORMAT I ON COMPLETED IN TOTAL DEPTH ELEVATION I KB 

RB I RT 
RF I GRO 

Pre-Cambrian 4700 1 (Sehl umber ger) 6~1.8 hlQ.~ 
ROTARY TOOLS CABLE TOOLS 

From 0 Feet to 4700 Feet From Feet to Feet 

CASING AND CEMENTING PERFORATIONS DEPTH CORRECTION 

SIZE WHERE SET CEMENT AMOUNT PU LLED DAT E NO. HOLES FROM · TO DEPTH CORRECTED TO 

i 

I 

I 

. 8-5/8" 
.5-1/2" 

507 
4693 

250 
1200 

.... _ .. ... . ... ... j 

OIL OR GAS ZONES 

FO RMATION FROM TO AMOUNT 

SAND FRAC OR ACID TREATMENT 

DATE 

WELL COMPLETED 
FOR: 

FROM 

BOPD 

TO QUANT ITY 

BWPO 

- The above infom1ation· is complete and correct 

• Date _ _ _ 8~/2~5~/~7l _ _ ___ _ 

. . ~ . . .... ' 

WATER ZONES 

FORMATION FROM TO AMOUNT 

MECHANICAL LOGS RUN 

BRANO (Xi TYPE LOG 

Schlumberger 

She lwell 
Birdwell 

Burgener 

Other 

X LL-GRN; EHC-GR 

PRODUCTION DATA 

MCF GAS CAS ING - PS I 
PRESSURES: 

Signed . ")_::)..ii.' '?° - --C"~ ~\~p--
Title D::: ector o~loraUon 

r.IVI= rnlVIPI l'TI= S::f'IQMl\Tlnlll DS:: r'f"\01"'1 "" ' O C \ICO_,C <-r,..,e 

~ 

DEVIATION SURVEY 

RUN A T DEGREES 

INTERVAL LO GGED 

~700-50; 4690-506 

TUB ING• PSI 

R 7210 



FORMATION RECORD 
(ATTACH ADDITIONAL SHEETS IF NECESS,,.,,,f 

I ELEVATION USE0: GEOLOGIST NAME: 

RFBarbour 0 ELECTRIC LOC I 
TOPS TAKEN FROM: 

0 DRILLERS LOG 0 SAMPLE LOG 

FORMATION FORM.4.TION 
~-F_R_O~M-+~~T-O~~+-~~~'~T~Y_PE~·~C~O=LOc_R~·~"~AR~O~H~tSS~l--~~--!J~~'"_o_M~-t~~T_o~~t-~~--''~T~YP~E"-"C~OL~O~R~HA~R~D~H~ES~S~)~~ 

PLEISTOCENE Alm 1.:rnsrs.SIPPIAN 

0 

364 
500 

641 

936 

1091 

1128 

1181 

1224 

1312 

1326 

1348 

1394 

364 

500 
641 

718 

936 

1091 

1128 

1181 

1224 

1312 

1326 

1348 

1394 

1473 

Glacial Drift fc l'edford Shale 
Undifferentiated glacial till 
& soft gry sh 
MISSISSIPPIAN-DEVONIAN 
Antrim 
Sh, blk 
DEVONIAN 
Traverse Limestone 
:Lms, gry, v shly 
Sh, soft, gry, muddy, few thin 
interbeds of gry shly crinoida 
lms 
Dundee Limestone 
Lms, tan to lt brn, fine 
bioclastic, sm scatt zones of 
fair por 
Lms, tan, corraline, coarsely 
fragmental 
Detroit .River Group 
Dol, buff-wh to lt gry micro
sucrosic, becoming sli anhy
dritic w/depth 
Dol, tan to gry, ranging from 
fn to v fn sucrosic, inter
bedded w/bluish-wh anhy beds 
up to 12' thick 
Dol, tan to lt gry, silty, 
sli anhydritic at top 

1Lms, tan, mottled, v fn grd, 
dns 
Bois Blanc 
Lms, brn to lt brn, sli 
mottled, v fn xln, dns, scatt 
wh speckled and milky chert 
throughout 
Chert, wh to milky, speckled 
interbedded w/minor amts of 
brn to buff fn xln lms 
SILURIAN 
Bass Islands Group 
Dol, buff to lt gryish-tan, 
v fn xln, uniform 
Anhy, wh interbedded w/gry
tan fn xln dol 
Salina Group 
Sh, gry, dolomitic & sli 
anhydritic 
Dol, tan to gry-brn, v fn xln, 
argill in pt; tr of anhy 
Shal~s ranging from gry-grn to 
lmaroon, anhydritic 

1473 

1733 
1743-181 8 

18o8 

1818 
1835 
1839 

1850 

1908 

1917 

1932 

2237 

2286 

2366 
2384 

2392 

2533 
2568 

2650 

2678 

2684 

1733 

1818 

1835 
1839 
1850 

1908 

1917 

1932 

2237 

2286 

2384 
2392 

2533 

2568 
2650 

2678 

2684 

2704 

F Salt 
Salt w/thin interbedded 
dolomites and anhydrites 
E Unit 
Sh, gry, dolomitic 
Dol, tan to gry, argill, v f 
textured, anhydritic 
Sh, gry, dolomitic 
D Salt 
Salt, clear 
Dol, tan, fn xln 
Salt 
C Shale 
Sh, lt gry-grn, soft, silty 
B Unit 
Dol, tan, fn xln, dns, v 
anhydritic 
Sh, gry, sli grnsh, dolomiti 
& sli anhydritic 
B Salt 
Salt w/numerous thin 
of anhy & anhydritic 
A-2 Carbonate 

I 

interbe 
dol 

Dol, tan to buff, fn sucrosi 
becoming v anhydritic 
Lms, tan, micro xln, 
extremely dns grading down-
ward into gry argill, micro 

xln lms 
Lms, buff to gry, micro xln 
Mostly wh anhy w/sm tan & wh 
dolomitic anhy 
A-2 Salt 
Salt, fairly pure w/sev ft o 
wh anhy at base 
A-1 Carbonate 
Dol, tan, carb, v fn sucrosi· 
Dol, gry-brn, dns, v fn xln 
A-1 Evaporite 
Anhy, brn to wh, fairly pure 
Brown Niagaran 
Dol, tan to buff-wh; mottled 
fn granular xln texture; tr 
fn vug por 
Gray Niagaran 
Dol, gry to dk gry, fn to v 
fn xln, dns, sli argill & 
pyritic 



J_ -1 

FORMATION RECORD 
(ATTACH ADDITIONAL SHEETS IF NECESSARYJ 

I ELEVATION USEJ. 

I 
I GEOLOGIST NAME' I TOPS TAKEN FROM: 

0 DRILLERS LOG D SAMPLE LOG D ELECTRIC LOG 

FROM TO FORMATION I FORMATION 
~~~~-t-~~~~-+~~~~(T_Y~P~E~·~C~OL~O~R~,~H~A~RD~N~E~SS~l--~~~ft-~F-R_O_M~-t~~-TO~~-+~~~-'-(T~Y~P~E'-"CO~L~O~RL,~H~AR~O~N~E~SS~I~~~ 

2704 2757 

2757 2780 

278o 2785 

2785 2818 

2818 2870 
2870 2896 

2896 2954 

2954 2972 

2972 3220 

3220 3258 

3258 3450 

3450 3573 

3573 3583 

3583 3750 

3750 3840 

3840 3936 

3936 4048 

4048 4058 

White Niagaran Black River Group 
Dol, lt gry to gry-wh, fn xln, _4058 4182 Lms, brn to buff, micro-xln 
traces pinpt vug por w/few small, foss frags, 
Clinton scatt throughout; few inter-
Dol, dk gry, v argill, fn to bedded zones of buff-wh 
v fn granular texture chalky lms 
Dol, gry-wh, med xln, sli 4182 4561 Lms, brn to gry-brn, micro-
Vl.lggy xln, v dns, fe1'1 buff-gry 
Cataract Groun chalkJ' zones scatt throughou~ 

· Dol, grnsh-buff, fn xln, v Glenwood Shale 
argill; interbedded w/silty 4561 4564 Sh, pale gry-grn, silty to 
red & gm shales sandy 
Shales, dk red & gm, soft CAMBRIAN 
Shales aa w/minor amts of buff 
gry dns fn xln dol interbedded 
Manitoulin Dolomite 
Dol, buff to grnsh-buff, fn 
granular xln, interbedded w/ 
dk gm waxy sh 
ORD07ICIAH 
Cincinnatian Series 
Sh, cl.~ red & grn, calc, thin 
beds of·gmsh-buff, argill 
granular elastic lms 
Sh, red & grn aa, silty, sm 
grnsh buff med-xln, argill 
dol 
~ms, grn-gry, med xln to frag 
foss, argill, some thin grn 
shales 
Utica Shale 
Shale, gry-grn, calc, firm 
scatt limy fossil frags 
throughout 
Sh, dk gry-grn, clean 
Trenton Group 
Dolomitic lms, gry to buff, 
fn fragmental fess 
Lms, tan to lt brn, fn 
bioclastic, non-porous 
Lms, buff, med-crs, bioclastic 
few thin scatt dk shaly ptgs 
Lms, ranging from buff to brn, 
v fn bioclastic, dns 
Lms, buff-wh, med to coarse, 
bioclastic; dk argill, ptgs 
increasing w/depth 
Sh, dk gry-brn, flaky w/ 
numerous small reddish-brn 
specks 

4564 

4573 

4654 

4684 

Eau Claire 
4573 Sh, grn & pink, silty 

inter bedded 
4654 See Core Description 

Mt. Simon Sandstone 
4684 See Core Description 

PRE-CAMBRIAN 
4690 See Core Description 
4702 ·TD Driller 
4700 TD Schlumberger 

dol 



Core :/f Formation 

1 

2 

CONSUKERS POWER CQi,;pANY 

;/'2-7 BD'-1 
NE NE NW 7-5N-17E 

St. Clair County, Michigan 

Diamond Core Description 

Depth 

4573-4582 

4573-4574.6 

4574.6-4576.2 

4576 .2-4578. 7 

4582-4642 

4582-4598 

4620-4633 

4633-4635 

4635-464c 

4640-4641.8 

4641.8-4642 .3 

Description 

Rec 8.6 1 

Sh, gm, silty to sandy; some thin 
pinkish dol lenses 

Dal, tan, micro xln, silty to sandy; 
abun wavy sh ptgs 

Mostly gry-grn shaly siltstone or v fn 
grd ss, extremely banded w/wavy argill 
pt gs 

Interbedded dns brn dol & gry-grn silty 
to, sandy sh 

Rec 6o.3' 

Dal, grnsh-gry to pink, v ·fn xln, argill, 
highly banded w/wavy gry-grn argill thin 
ptgs; v sli por & sweating some ·wtr from 
459C-4592' and 4594.5-4595'; sl por bldg 
dk brn oil and gas from 4595.7-4596.4 1 

Mostly gry-grn dolomitic sh, fnly inter
laminated w/thin stringers of brn dns dol 
up to 2-3" thick; highly disturbed zone 
from 4606.5-4607.5• w/poss worm burrows 

Ss, dk red & gm, v glauc; coarse grd; 
sweats salt wtr; best por from 4622-4632• 

Sh, dk, sandy 

Ss, dk gm, med grd; sli sweating wtr less 
apparent por than above 

Ss, dk gry-grn, fn med grd, tight 

Dolomitic sh, dk gry 



Core Description (Contd) 
)/-2-7 BDW 

Core ff Formation 

3 

Depth 

4642-4689.5 

4642-4654 

4654-4667 

4667-4668 

4668-4671.7 

4671. 7-4674 

4674-4677 

4677-468c 

468c-4686 .8 

4686.8-4688.5 

2 

Description 

Rec 46.5• 

Mostly elk gry-grn glauc, dolomitic sh, 
slaty; abun wavy ptgs of glauc & glauc ss 
up to 2" thick; no visible fluid satura
tion 

Ss, elk gm to gry med-crs grd; glauc in 
pt; abun thin discontinuous wavy argill 
& glauc ptgs; sli sweating salt wtr 
throughout 

Ss, lt gry to pink, fn to crs grd (con
glomeratic); v tightly cemented; v little 
salt wtr sweating 

Ss, crs grd, fairly clean, med-crs, swtg 
wtr throughout 

Ss, pink arkosic interbedded w/tight gry 
sandy dol; abun irregular elk argill 
paper-thin ptgs 

Ss, crs pink arkosic,sweats wtr 

Ss, gry, med grd w/some pink bands; 
micro-cross-bedding evident; sli swtg 
wtr throughout 

Pink arkosic ss, crs grd; few argill ptgs; 
sweats wtr 

Contact Pre-Cambrian (v sharp 1/16" thick) 
angular unconform 

Granitic material; gneiss; 25°-30° dips or 
flow structure 



COMPANY CONSUMERS POWER COMPANY 

lfJl /47-111 tr -ooo I 

>z 
<{ 
"'-:::;: 
0 
u 

LOCATION 

Sec. 7 

BRINE DISPOSAL 

ST. CLAIR STATE 

PERMIT •• 1 52 
NL Q NE. Q NW Q 

Twp. SN Rge. 1 7 E 

P D GROUND LEVEL El ermanent atum: __ ~~--~~--' ev. _____ _ 
Log Measured From KB 1 2 · 5 Ft. Above Perm. Datum 
Drilling. Measured From~K~B~ __ ' ___________ _ 

Date 10-5-71 T e Drill Fluid 
ONE Fluid Level 
4697 
4650 

Size Wt/Ft 
32 

5_1t 1 5 
Prod. 
Liner 

PRIMARY CEMENTING DATA 
STRING Surface Protection Production 

MICHIGAN 

Other Services, 

GRN 

Elev., K.B. ___ _ 
D.F. ___ _ 
G.L. ___ _ 

WATER 

OF 

LAN SIN 

Bottom 
508 
4700 

Liner 
Vol. of cement 1200 SKS 
T e of cement 
Additive 

Retarder 

Wt. of slurr 
Water loss 
T e fluid in cs 

{i: Fluid wt. 

[' 

.,: * 



FOLD HERE The well name, location and borehole reterence dala were rurni5hea by me cuo1omer. 

PRIMARY CEi TING PROCEDURE - Equipment Data Hours from start 
Hour - date of operation Tvoe centralizers SPRING 

Started pumpinq cement Loaaino speed 40 FPM 
Release oressure Sonde Type SLS-0-52 
Stort Cement Bond Log Cartridae T"ne s I C- R 

Finish Cement Bond Log Cortridoe No. en 7 

Preceding fluid Volume bbls. Pipe reciprocated during Pumping: Yes No 
Cement pumped bbls./rninute Pipe reciprocated after plug down: Yes __ min., No __ 

Centralizer Scratcher ' 
SQUEEZE JOB DETAIL Depths Depths ! 

Squeeze number l 2 3 4 
Date 
Depth interval 
Type cement 
Volume of cement 
Additive ' -
Retarder -• ' 
Weioht of slurry i.,::) 
Precedino fluid 

' -("""". 

!-L 
i 

Breakdown pressure ! 
' 

Max. pressure-stage l 
{ 

" " " 2 
';-~ 

. 

" " " 3 -
' Fin_al maximum pressure I -..; 

' ' ..• 
' 

Started pumping cement 
! Released oressure 

• ....-ed. 

Start CSL ';,:) 
Finish CSL ;,, 
AVERAGE WELL DRIFT1 

i -0 from to ; 
0 from to ; 

0 from to " ; __ 
REMARKS l/'-..._J 

J": 

Ii l· 
, ... 

SINGLE RECEIVER LiT CJ BOND LOG m 

" microseconds 
-I 

millivolts 
VARIABLE DENSITY 

I 
U1 

BONDING INCREASES 

400 200 0 100 0 I !JQfj 

0 At!Phl~l~D ,;o - - - - - -

THREE FOOT SPACING THREE FOOT SPACING 

C1 LIBRA 

~~ ~iTEt~iRVl~ 
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BONDING INCREASES 

400 200 0 100 0 1000 

TRANSIT TIME 0 BOND LOG m 

" microseconds --l 
millivolts VARIABLE DENSITY I 

CJ> 

COMPANY CONSUMERS POWER COMPANY SCHL FR 4647 
SCHL TD 4650 

WELL C PC - BOW p2-7 DRLR TD 4697 
Elev, 

FIELD BRINE DISPOSAL KB -
DF -

COUNTY ST. CLAIR STATE MICHIGAN GL -

:~-

~:-



TO 

FROM 

DATE 

SUBJECT 

cc 

PBLatvaitis, P-12-305, Jackson 

RGural, Marysville 

January 4, 1990 

MARYSVILLE UNDERGROUND STORAGE TERMINAL
BRINE DISPOSAL WELLS -
QUARTERLY REPORT V 

MARYSVILLE 

UNOEROfiOUNO 

STORAGE 

TEFIMIN,o.L 

DELutz, Marysville 
JCJMunro, Marysville 
CJOverbeck, Marysville 

Internal Correspondence 

In accordance with each Page E-3 of US EPA UIC Permits MI-147-11-0001 
and MI-147-11-0002, I attest that, as indicated on the attached 
submitted log sheets, flow into the two brine disposal wells did not 
take place during this quarterly reporting period. This quarterly -
period is October through December, 1989. 

jam/ems MUST 12 
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DATE 

1 
2 
3 
4 
5 
6 
7 
8 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

SUMMARY 

C 0 N S U M E R S P 0 W E R COMPANY 

MARYSVILLE GAS REFORMING PLANT 
BRINE DISPOSAL WELL PRESSURE REPORT 

MONTHLY LOG FOR - OCTOBER 

MI-147-11-0002 
<-----------------BD#2-7 EAST -------------------> 
INJECTION ANNULUS PRESS PSIG DAILY 
PRESS PSIG SEALING FLUID CASING FLOW 

AVG MAX MIN MAX MIN MAX BBLS 

442 
442 
440 
440 
440 
440 
439 
439 
439 
439 
440 
,440 
440 
440 
440 
440 
438 
438 
438 
438 
438 
438 
438 
439 
439 
439 
438 
439 
438 
439 
438 

439 

442 
442 
440 
442 
441 
440 
440 
439 
441 
440 
441 
442 
442 
442 
442 
441 
439 
438 
438 
438 
438 
440 
440 
440 
442 
441 
440 
441 
•MO 
440 
43S 

442 

161 
159 
155 
154 
155 
158 
155 
154 
154 
155 
155 
156 
155 
157 
157 
158 
155 
155 
154 
154 
154 
153 
154 
156 
156 
156 
155 
155 
155 
156 
156 

153 

161 
161 
159 
159 
159 
159 
157 
157 
158 
157 
159 
161 
161 
161 
161 
162 
157 
155 
155 
155 
155 
158 
158 
160 
160 
160 
160 
159 
159 
160 
157 

162 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

MI-147-IT-0001 
<-----------------BD#l-7 WEST -----------------> 
INJECTION ANNULUS PRESS PSIG DAILY 

PRESS PSIG SEALING FLUID CASING FLOW 
AVG MAX MIN MAX MIN MAX BBLS 

435 
435 
433 
433 
433 
434 
433 
433 
432 
433 
433 
433 
433 
433 
433 
433 
432 
432 
432 
432 
432 
432 
432 
432 
432 
432 
432 
432 
432 
432 
431 

433 

435 
435 
434 
434 
434 
434 
434 
433 
433 
434 
434 
434 
434 
434 
434 
434 
432 
432 
432 
432 
432 
432 
432 
433 
434 
433 
433 
432 
433 
432 
432 

435 

120 
117 
114 
113 
113 
116 
114 
113 
112 
114 
113 
115 
114 
115 
116 
115 
113 
112 
111 
112 
112 
111 
112 
114 
113 
113 
112 
112 
112 
114 
112 

111 

120 
121 
117 
118 
118 
118 
116 
116 
117 
116 
117 
120 
120 
120 
120 
120 
115 
113 
113 
113 
113 
115 
116 
117 
118 
118 
117 
117 
117 
118 
114 

121 

0 
0 
0 
0 
0 
0 
0 
(I 

0 
(I 

() 

(I 

(I 

0 
0 
(I 

(I 

(I 

0 
0 
0 
0 
0 
(I 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
(I 

0 
0 
(I 

(I 

0 
(I 

0 
I) 

(I 

0 
(I 

(I 

(I 

(I 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
(I 

0 
0 
0 
0 
0 
0 
(I 

(I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
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DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SUMMARY 

C 0 N S U M E R S P 0 W E R C 0 M P A N Y 

MARYSVILLE GAS REFORMING PLANT 
BRINE DISPOSAL WELL PRESSURE REPORT 

MONTHLY LOG FOR - NOVEMBER 

MI-147-11-0002 
<-----------------BD#2-7 EAST -------------------> 
INJECTION ANNULUS PRESS PSIG DAILY 
PRESS PSIG SEALING FLUID CASING FLOW 

AVG MAX MIN MAX MIN MAX BBLS 

438 
439 
439 
439 
439 
439 
439 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
437 
436 
436 
436 
436 
436 
436 
436 
436 
436 
435 
435 
435 

437 

439 
439 
439 
439 
439 
439 
439 
439 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
436 
436 
436 
436 
436 
436 
436 
436 
437 
435 
435 
435 

439 

155 
155 
155 
155 
155 
155 
155 
155 
1'!:·4 
154 
155 
154 
154 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 

153 

156 
156 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
157 
157 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
153 

157 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(I 

0 
(I 

0 
(I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

MI-147-IT-0001 
<-----------------BD#l-7 WEST -----------------> 
INJECTION ANNULUS PRESS PSIG DAILY 

PRESS PSIG SEALING FLUID CASING FLOW 
AVG MAX MIN MAX MIN MAX BBLS 

430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
429 
429 
429 
429 
429 
429 
429 
429 
429 
428 
428 
428 
428 
428 
428 

429 

430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
429 
429 
429 
429 
429 
429 
429 
429 
429 
428 
428 
428 
428 
428 
428 

430 

112 
112 
112 
112 
112 
112 
112 
112 
112 
112 
148 
148 
148 
148 
148 
148 
148 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

112 

112 
112 
112 
112 
112 
112 
112 
112 
112 
149'1f' 
148 
148 
148 
148 
148 
148 
148 
148 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

148 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
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DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

SUMMARY 

C 0 N S U M E R S P 0 WE R C 0 M P A N Y 

MARYSVILLE GAS REFORMING PLANT 
BRINE DISPOSAL WELL PRESSURE REPORT 

MONTHLY LOG FOR - DECEMBER 

MJ-147-11-0002 
<-----------------BD#2-7 EAST -------------------> 
INJECTION ANNULUS PRESS PSIG DAILY 
PRESS PSIG SEALING FLUID CASING FLOW 

AVG MAX MIN MAX MIN MAX BBLS 

434 
433 
432 
432 
432 
432 
431 
432 
431 
432 
432 

,431 
431 
431 
431 
430 
430 
430 
430 
430 
430 
430 
430 
429 
430 
430 
430 
430 
430 
430 
430 

431 

435 
434 
432 
432 
433 
433 
432 
433 
432 
433 
432 
432 
431 
432 
431 
431 
431 
431 
431 
430 
"\30 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

435 

152 
152 
149 
149 
150 
151 
149 
149 
149 
151 
150 
149 
148 
149 
148 
149 
148 
148 
148 
148 
147 
147 
147 
148 
149 
148 
148 
149 
151 
151 
153 

147 

155 
155 
152 
151 
154 
154 
154 
155 
155 
156 
154 
152 
155 
152 
150 
151 
150 
154 
156 
150 
149 
151 
156 
149 
150 
150 
151 
157 
154 
158 
156 

158 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(I 

0 
(I 

(I 

0 
(I 

(I 

(I 

0 
(I 

0 
(I 

0 
0 
(I 

(I 

(I 

(I 

0 

(I 

(I 

0 
(I 

(I 

0 
0 
(I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
O· 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Ml-147-!T-0001 
<-----------------BD#1-7 WEST -----------------> 
INJECTION ANNULUS PRESS PSIG DAILY 

PRESS PSIG SEALING FLUID CASING FLOW 
AVG MAX MIN MAX MIN MAX BBLS 

428 
428 
427 
428 
428 
428 
427 
427 
427 
427 
427 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 

427 

428 
428 
428 
428 
428 
428 
427 
427 
427 
428 
427 
427 
427 
426 
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WASTE ANALYSIS PLAN 

A. Facility Description 

St Clair Underground Storage located in Marysville, Michigan 
provides a LPG and NGL hydrocarbon storage service with access 
to several pipelines. The hydrocarbons are stored in nine 
solution-mined, sodium chloride salt caverns located in the 
Silurian B salt layer approximately 2,000 feet below ground 
level. Incidently, this salt layer, pervasive throughtout 
southeastern Michigan, also serves as a source of food grade 
table salt. In seven of the caverns, hydrocarbons are 
injected and withdrawn by saturated brine displacement. The 
displaced brine is stored in two surface storage ponds. 
Combined, these ponds have a capacity of 160,000,000 gallons 
and a surface area of 1,250,000 square feet. 

Significant volumes of rain and snow fall on the surface of 
the brine storage ponds. Through the year precipitation 
generally exceeds evaporation; therefore, this precipitation 
adds to the brine inventory beyond that required for 
operation. Eventually, this accumulation threatens the pond 
capacities and must be disposed. 

Disposal is accomplished by injection into our two permitted, 
brine disposal wells. These wells are used solely for this 
purpose. 

St Clair Underground Storage is a partnership owned 51% by 
Huron Hydrocarbons, 36.75% by Diamond Energy and 12.75% by 
CanStates Energy, Inc. Huron Hydrocarbons is 100% owned by 
Consumers Power Company. Consumers Power Company is the 
operator of the storage facility. 

B. Process Tolerance Limits 

Only sodium chloride brine is injected into the disposal 
wells. This brine may vary in concentration from 10% to 100% 
saturation. However, generally the concentration will be 
greater than 80% saturation. 

This operation is intended to be active for several decades. 
The disposal capacity of the well in the Mt Simon geological 
sandstone layer is considered unlimited. This layer is 
bounded beneath by metamorphosed rock and above by limestone. 
There is a flow rate limitation, however, which causes a 
gradual buildup of injection back-pressure. When an injection 
pressure of just below 1850 psig is reached the injection pump 
is automatically shut down. The pressure then gradually 
relaxes as the fluid in the injection zone flows locally 
throughout the formation. 
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The waste brine alters the injection zone by an increase in 
salinity only. There is no chemical reactivity with the zone 
itself. Since only sodium chloride brine is to be injected, 
no incompatibility of wastes is anticipated. Sodium chloride 
brine, solution mined from the Silurian B salt layer, is 
consistent in composition. It is characterized by associated 
constituents of calcium and magnesium with sulfates and 
carbonates. The concentration of non-sodium chloride 
constituents is less than 3% of the total dissolved solids. 

c. Waste Parameters to be Monitored 

1. Percent saturation of the sodium chloride brine 
2. pH 

Comment: As was indicated in Section A, the brine contacts 
the hydrocarbon at an interface in the cavern. Therefore, 
some migration of water soluble components can be 
transferred from the hydrocarbons to the brine. The 
solubility of light hydrocarbons in water is very limited 
and is even less soluble in nearly saturated brine. Thus 
total organic extractible material in the brine is 
negligible. The other constituents which may transfer to 
the brine are sulfides and mercaptans. These exist in ppm 
amounts in the original hydrocarbons, and at worst the 
mercaptans only give a threshold odor to the brine. In 
ordinary routine operation the interface layer where these 
exchanges take place is not expelled from the caverns to 
the surface storage ponds. Therefore, analysis of 
sulfides {and mercaptans) along with determination of 
total organic extractibles does nothing significant in 
characterizing the waste brine. 

D. Waste Sampling, Analysis and Quality' Assurance/Quality 
Control Procedures 

1. Waste Sampling Procedure. 

a. The brine pumped to the disposal wells comes from the 
surface storage ponds. A sample can be taken at the 
north end of the storage pond; this is the end where 
the pond effluent piping is located. A sample is 
obtained by using a "point source bQiler" (see 
Attachment A: a description copy from the supplier's 
catalog). This "bailer", in principle is like the EPA 
Coliwasa. 

b. The sample shall be taken with the top of the bailer 
three feet below the brine surface. (This will avoid 
any recent, incompletely-mixed precipitation at the 
surface. A surface sample may give an erroneously 
lower salt concentration as compared to the brine 
nearer the bottom where the pond effluent piping is 
located.) The contents of the bailer shall be 
transferred to a pint sample container. 
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c. Alternatively, a sample may be taken at the wellhead 
through a sample valve. In this case the sample tap 
shall be flushed with running sample until one to two 
gallons have flowed. Without interrupting the flow a 
one pint container shall be filled for analysis. 

d. In both instances, the sample container may be a 
glass polyethylene or propylene bottle. 

2. Waste Analysis Methods 

a. Percent Saturation of Sodium Chloride Brine 

The percent saturation of sodium chloride brine is 
determined by a calibrated hydrometer. Two parameters 
must be measured; the density, using a Salometer 
calibrated for 60° F, and the temperature of the brine 
at the time of measurement. (A salometer is an 
hydrometer calibrated in percent saturation). The 
Salometer used is a Fisher Scientific Catalog No. 
11605, "Hydrometer Salt Sol" or equivalent. 

The thermometer shall read in °F and shall be accurate 
to ±1°F. 

1) Procedure 

a) Pour the sample to be tested into a dry, 
clean, straight-walled, 500 ml capacity 
cylinder of clear glass set solidly on a level 
surface. 

b) Make sure that the Salometer and thermometer 
are dry, clean, and free from grease or caked 
salt crystals. 

c) Insert the thermometer, suspended from its 
clip hanger. 

d) Insert the Salometer. 

e) Allow a few minutes for the thermometer, 
Salometer and the brine to all achieve 
equilibrium temperature. 

f) Read the percent saturation indicated on 
the Salometer at the bottom of the meniscus. 
Make sure that when the reading is taken that 
the Salometer is freely floating and does not 
contact the sides of the cylinder. 

g) Read the temperature. 
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h) Correct the Salometer reading to 60° F 
by using the temperature correction table. 

i) Report result as percent saturation at 60° F. 

2) See Attachment B for example copy of a 
"Brinemaster dial-a-brine''. 

b. pH 

pH shall be determined using a glass electrode 
according to EPA method 9040, Tesd Methods For 
Evaluating Solid Waste, SW-846, 2 Ed, rev. 

E. Quality Assurance/Quality Control Procedures 

1. Analytical procedures include the standardization 
controls. For percent sodium chloride brine, new 
Salometers are checked by placing in deionized water at 
60°F to check 0% saturation, and in saturated sodium 
chloride solution prepared from reagent grade NaCl to 
check 100% saturation. Alternatively, a supply of 
Salometers can be checked against a single Salometer 
determined accurate by the above means. 

For the purposes of waste characterization an accuracy 
range of :2% saturation is sufficient. 

2. Sampling is done by the laboratory technician who analyzes 
the sample. Since the analyses are simple and quick, they 
are performed almost immediately upon return to the 
laboratory. Data is recorded in the assigned technician's 
personal laboratory notebook. Data recorded is: sample 
name, sampling time and date, location (north end of pond 
or wellhead tap) and analytical readings. 

3. The laboratory technician reports the results on a written 
laboratory report form which is maintained in the 
laboratory files. 

4. Analytical data required for the quarterly reports 
required by Permit No MI-147-11-0001 and Permit No 
MI-147-11-0002 are taken from the written laboratory 
report form. 
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Well sampling_ equipment 
a) Well sampler kit 
Kit includes Kemmerer type sample bottle, 
200-fl nylon line, messenger, and rugged 
plywood carrying case. 
Designed to meet the most difficult field 
conditions, this stainless steel sampler over
comes problems of taking samples in close 
quarters, in restricted space, and under long 
messenger air drop situations. Sampler bottle 
is only 1 %" in diameter and has a 600 ml ca
pacity. Polyurethane stopper seals decrease 
the risk of organic contamination. 
J-5484-00 Well sampler kit. Shpg wt 17.0 
lbs (7.7 kg) ....... .. ............ . .. $381.00 
J-5484-01 Well sampler only. Shpg wt 7 .0 
lbs (3.2 kg) ... .. .. .. ... .. .. ... ..... $246.00 

b) Baiiers of Teflon'" 
Continuous length bailers are made of Tef· 
Ion PFA with a Teflon TFE ball valve. Their 
jointless construction cuts down on cross
contamination problems. Molded ends are 
easily removed for quick, easy cleaning. Max
imum continuous service temperature is 
500°F (260°C). Nonporous, chemically inert. 
One, two, or three feet long. Models 5484-80, 
-82, and ·84 are designed for a 2" monitoring 
well. All models have a 1.66" OD, 1.53" ID, 
and a 0.90" inlet diameter. 
J-5484-80 Teflon bailer. 1 fl .. .. ..... $86.75 
J-5484-82 Teflon bailer. 2 ft . . ...... $117.50 
J-5484-84 Teflon bailer. 3 ft .. .. .... $148.00 
J-5484-90 Teflon cord; 25 ft. ........ $28.75 
J-5484-92 Teflon cord. 50 ft. . .. ..... $57.50 

c) PVC Standard bailers 
Retrieve samples using basic bailing 
methods. A ball valve at the bottom of the 
shaft opens as bailer descends in water and 
closes as you pull the cord. Three-ft long 
bailers separate in one-ft segments. Optional 
bottom emptying device (see table below) 
permits sample retrieval from the bottom of 
the bailer. 

d) PVC point source hailers 
Variable capacity bailers allow sampling at 
a specific point within a well. With two ball 
valves, one at the top of their shaft and one 
at the bottom, they trap samples al chosen 
depth. Threaded, press-filled construction fa
cilitates decontamination. Three-ft long bail
ers separate in one-ft segments. 

c) Standard ballers 

Cat. no. OD ID Length 

J -5484-10 1.05" 0.75" 3 feet 
J -5484-1 2 1.66" 1.25" 3 feet 
J-5484-14 2.375" 2.00· 3 feet 

d) POlnt $ource balhii'.111:' 

J -5484-20 1.05" 0.75" 3 feet 
J -5484-22 1.66" 1.25" 3 feet 
J-M84.24 2.375" 2.00" 3 leet 

e) PVC slotted 
bottom hailers 

Emptying 
device lets 
you drain 

bailer from 
the bottom. 

One-foot bottom section has narrow slits 
to admit water, but screen large debris from 
the ball valve. Three-fl long variable capacity 
ballers separate in one-ft segments. Ball 
check can be filled in either the top of the 
bottom section or the bottom of the mid sec
tion. Extra one-fl sections extend length and 
volume. All-threaded construction provides for 
easy decontamination. Extra sections sold 
separately below. 

Volume/ft Price Extension Length 

2.77 oz $22.81 J-5484-40 1 foot 
8.52 oz 27.92 J-5484-42 1 foot 

19.65 oz 31.36 J -5484-44 1 foot 

2.77 oz ~ $30.10 J-5484-40 1 foot 
8.52 oz 35.88 J-5484-42 1 foot 

1.9.65 oz 40.01 J -5484-44 1 foot 

e) Slotted boHom ballers (cannot be used with emptying device) 

J-5484-30 1.05" 0.75" 3 feet 2.77 oz $33.49 J-5484-50 1 foot 
J -5484-32 1.66" 1.25" 3 feet 8.52 oz 36.58 J-5484-52 1 foot 
J-5484-34 2.375" 2.00" 3 feet 19.65 oz 46.89 J-5484-54 1 foot 

Ball 
valve 

Sample 
chamber 

1-foot 
midsection 

may be 
added here 

Uetaining 
IL--U..__- pin 

Ball 
valve 

Cord for PVC hailers 
J-5484-60 Cord. 25-ft polypropylene .. . $5.00 
J-5484-61 Cord. 50-fl polypropylene ... $9.50-' 
J-5484-62 Cord. 75-fl polypropylene . . $13.50 
J-5484-63 Cord. 100-fl 
polypropylene . . . ......... _ ......... $18.00 ( 

~-

'"· 

Teflon-Reg TM E.I. du Pont de Nemours & Co. 

Volume Price 
Empt ying 

Price device 

2.77 oz $4.98 J -5484-70 $10.08 
8.52 oz 5.86 J-5484-72 14.70 

19.6 1 oz 8.51 J-5484-74 21 .22 

2.77 oz $4.98 J-5484-70 $10.08 
8.52 oz 5.86 J-5484-72 14.70 

19.61 oz 8.51 J-5484-74 21.22 

2.77 oz $4.98 - -
8.52 oz 5.86 - -

19.61 oz 8.51 - -

916 Cole-Parmer Instrument Company Chicago, Illinois 60648 
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are the saturation temperatures for sodium chloride dihydrate. Brines 
stronger than eutectic deposit excess sodium chloride as dihydrate when 
cooled, and freeze at eutectic. 

trransitton temperature from anhydrous salt to dihydrate. 
tSoturated brine at 60°F. •• 

*CONVERSION TABll 
{Nr readings other than 60°f) 

OBSERVttl 
UlOME'l'O: REA!llMG 

DEGREES S 
~ 
16 to 30 
31 to 4.5 
46 to 60 
61 to 75 
76 to 90 
91 to 100 

ADD 
PO: DEGREE F. 
.UOVl 60° F. 
~ 

0.089 
0.114 
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0.137 

SU8TU.Cl 
PER DEGl!Il f. 
BELOW 60" F. 
0":053 
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0.116 
0.116 
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WAIVER DEMONSTRATION 
For 

Exemption of Groundwater Monitoring Requirements 
for St Clair Underground Storage, Class 1, Brine Injection Wells 

Nos MI-147-lI-0001 and MI-147-11-0002 

A. Facility Description 

St Clair Underground Storage located in Marysville, Michigan provides a 
LPG and NGL hydrocarbon storage service with access to several pipelines. 
The hydrocarbons are stored in nine solution-mined, sodium chloride salt 
caverns located in the Silurian B salt layer approximately 2,000 feet 
below ground level. Incidentally, this salt layer, pervasive throughout 
southeastern Michigan, also serves as a source of food grade table salt. 
In seven of the caverns, hydrocarbons are injected and withdrawn by 
saturated brine displacement. The displaced brine is stored in two 
surface storage ponds. Combined, these ponds have a capacity of 
160,000,000 gallons and a surface area of 1,250,000 square feet. 

Significant volumes of rain and snow fall on tLe surface of the brine 
storage ponds. Through the year, precipitation generally exceeds evapora
tion; therefore, this precipitation adds to the brine inventory beyond 
that required for operation. Eventually, this accumulation threatens the 
pond capacities and must be disposed. 

Disposal is accomplished by injection into our two permitted, brine 
disposal wells. These wells are used solely for this purpose. 

St Clair Underground Storage is a partnership owned 51% by Huron Hydrocar
bons, 36.75% by Diamond Energy and 12.75% by CanStates Energy, Inc. Huron 
Hydrocarbons is 100% owned by Consumers Power Company. Consumers Power 
Company is the operator of the storage facility. 

B. Geologic Structure of the Area 

The unconsolidated deposits at the site consist of glacio-lacustrine soils 
deposited during the Wisconsian stage of the Pleistocene glaciation. The 
deposits consist of three distinctly different soil groups. The stratig
raphy of the soils at the site vicinity is shown in Figures 1 and lA. 

The surface topography consists of a series of nearly parallel northeast 
to southwest trending sand bars. The bars consist of fine-grained sand, 
occasionally mixed with organic matter. The thickness of sand varies from 
less than 1 foot to as much as 13 feet with an-average thickness of 
approximately 4 feet. 

The deposit immediately below the surficial and sand is an ··.mperneable 
silty clay which is very stiff"near the clay-sand intei:face and becomes 
softer with depth. The clay deposit varies in thickness from approximate
ly 125 feet to 140 feet at the site. The upper 15 to 20 feet is 
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grayish-brown from desiccation and is characterized by low water content, 
high strength, and low compressibility. 

An accumulation of perched groundwater within the surficial sand overlying 
the silty clay is due to the impervious nature of the clay. Information 
obtained from the monitoring wells installed by Canonie in December 1983 
indicates that the perched water flows from the northwest portion of the 
site to the southeast. The top of the clay contours shown on Figure 1 
also indicates that the perched groundwater will flow from the northwest 
to the southeast. 

The third deposit, which is at a depth of 125 feet to 140 feet, is a 
glacial outwash composed primarily of silt, sand and gravel. The outwash 
is the "uppermost aquifer" in the area of the site. Private domestic 
water wells in the Marysville area are all located in this "uppermost 
aquifer". 

The Hydrogeologic Atlas of Michigan reports the bedrock surface at a depth 
of approximately 450 feet. The bedrock is a shale formation and is not a 
water-producing stratum (Figure 2). 

C. Confining Formations and Wells in the Area of Review 

The uppermost aquifer at this site is located approximately 125-140 feet 
below the surface (Figure 3). The vertical limits of the aquifer range 
from 77 to 168 feet below ground surface. This uppermost aquifer is an 
artesian aquifer with a piezometric level varying from 40 to 50 feet below 
ground surface. Injections are made into the Cambrian formation at a 
depth of 4800 feet (Figure 2), which are confined above by limestone and 
impermeable silty clays (Section B). 

To further describe the confining formations above the injection zone, the 
Core Description Logs for both wells (0001 and 0002) are provided in 
Attachment A. 

There are 37 recorded private 
Marysville Plant (Figure 4). 
supply wells in the uppermost 
south to north. 

domestic water wells in the vicinity of the 
The static water levels in the domestic 
aquifer indicate that groundwater flows from 

We are not aware of any unplugged, abandoned, or improperly plugged wells 
within the area of review. 

D. Injection Zone: Lowest USDW Interface 

The geology of the area (Section B), the associated ccm.fining fonnaticms 
(Section C), and the depth of injection all help prevent the potentiomet
ric surface of the injection zone from e'ler exceeding that of the lowest 
USDW during the operating life ··of the facility. 
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E. Injection Well Construction, Operation and Monitoring 

Potential movement of injection fluids into the confining formations is 
also prevented by the complete cementing of well casings all the way into 
the injection zone (Attachment B). Additionally, they have double lined 
cementing down to a depth of 500 feet. 

Injection of sodium chloride brine is done through a tubing and packer 
process, the mechanical integrity of which is verified annually. 

This operation is intended to be active for several decades. The disposal 
capacity of the well in the Mt Simon geological sandstone layer is consid
ered unlimited. This layer is bounded beneath by metamorphosed rock and 
above by limestone. There is a flow rate limitation, however, which 
caused a gradual buildup of injection back-pressure. When an injection 
pressure of just below 1850 psig is reached, the injection pump is auto
matically shut down. The pressure then gradually relaxes as the fluid in 
the injection zone flows locally throughout the formation. 

Injection pumps of each well are equipped with high and low pressure 
shutoffs to prevent a well failure and to cease injection in the event of 
a well failure. 

Continuous recording devices are used to monitor injection and annulus 
pressure, and flow rates and cumulative volume are monitored daily. 

F. Injection Fluid 

Only sodium chloride brine is injected into the disposal wells. This 
brine may vary in concentration from 10% to 100% saturation. However, 
generally the concentration will be greater than 80% saturation. 

The waste brine alters the injection zone by an increase in salinity only. 
There is no chemical reactivity with the zone itself. Since only sodium 
chloride brine is to be injected, no incompatibility of wastes is antici
pated. Sodium chloride brine, solution mined from the Silurian B salt 
layer, is consistent in composition. It is characterized by associated 
constituents of calcium and magnesium with sulfates and carbonates. The 
concentration of non-sodium chloride constituents is less than 3% of the 
total dissolved solids. 

G. Summary 

1. Complex geologic structures, such as fault:!', are absent in the area of 
injection. 

2. The confining formations of clay and limestone above the injection 
zone are sufficiently thick and dense to prevent any injection fluid 
movement above the confining zone. 
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3. The confining formations in conjunction with the depth of injection 
assure that the potentiometric surface of the injection zone will not 
exceed that of the lowest USDW at any time during the operating life 
of the facility. 

4. The construction and operation of these injection wells and associated 
monitoring of injection pressures further assures against the poten
tial of any fluid movement above the confining zone. 

5. The injection fluid is sodium chloride brine only which is solution 
mined from the Silurian B salt layer above the injection zone. The 
only potential effects of the injected waste brine is an increase of 
salinity in the injection zone only. 

RP0187-30JAG-EN03 
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l.NV!NI'ORY INFORMATION SHEET 

STATE PEl1MIT NUMBER;..i;N:.i..1IJ ..... ·,,' B,..Dc::-.1..15.J..11..-___ _ 

jekNERSHIP Dl\TAI 

WELL INFORMATION 

LAT.. 0 • 
~----. --. • • -. 
CITY/ST/ZIP Marysville, MI 48040 

PROJEX::T/FIE!.D~IT Gas Refonning Plant 

CPEAATOR 

NAME Consumers Power Co 

SIREET212 W Michigan Avenue 

CIT'i/ST/ZIP Jackson, MI 49201 

TCWNSHIP_2 !'.• RANGE17 !• SECTICN 7 , QTR SECTICN_!'._W __ 

140 FEET FOCM 'lHE N LINE AND 

623 FEET FRCM 1llE ~LINE 

!WEIL Dl\TAI 

WEIL STATUS IS X l. ACTJ:VE 3. TEMP. /\BAND. 

SURFACE ELEVATION IS 624 FEET 

WEIL Cl:ASS/T'iPE ~ * TOTAL DEPnl rs 4733 FEET -----
DRILLED CN (DATE) 9-29-71 (completed) PLUXED BACK TO FEET ---
CXN\IERTED ON J\BAN!nlED ON ( Dl\TE) ------

!TUBING CASING!- see attachment, Figure 8 
SIZE 

SURFACE • INCHES ----INrE™EDIATE • rncHES 
P·roco::Trrn -- -- INCHES ----TUBING SIZE rncHES ----
DEPTH Of' PACKER IS 4620 FEET 

I INJECTIOO !YI.TA I 

CEPTI! 
FEET 

---F.EET 
--FEET ---

INJECTICl'l FLUID IS Sodium Chloride Brine 

----

CEMENT SACKS 

INJECTICl'l VOLUME IS variable - see attachment "Brine Disposal Well Data" 

WELL HEAD UUECTION PRESSURE IS 1850 psig (max) 

INJECTICl'l INTERVAL 1 IS FIUI 4638 rEET 1D 4705 FEET, 

FORMATIOO IS Eau Claire & Mt Simon 

INJECTICl'l INTERVAL 2 IS FIUI 
----------~ 

FORMATICl'l IS -----------

• (Class II EOR ) AITACH DATA m FDRMATION FRAC11JRE PRESSURES 
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CONSUMERS POWER COMPANY 
MARYSVILLE GAS REFORMING PLANT 

CPCo Disposal Well Number 
State Disposal Well Number 

Tubing 
Size 
Amount 
Type 
Date Ran 

Packer 
Depth Set 
Type 
Date Ran 

Disposal 
Average Rates* 
Maximum Rates 
Pressure 

surface Facilities 

BRINE DISPOSAL WELL DATA 

1-7 BDW 
BD-151 

2-1/ 2" 
4620 feet 

EUE 
September, 1971 

4620 feet 
: Baker Model R 

Oct 2, 1971 (approx) 

1012 BPD 
: 2436 BPD 

1100 - 1850 psig 

2-7 BDW 
BD-152 

2-1/2" 
4585 feet 

EOE 
September, 1971 

4585 feet 
Baker Model R 

Oct 2, 1971 (approx) 

862 BPD 
2075 BPD 

1100 - 1850 psig 

2 - Brine Disposal Pumps, FWI Model #HP-160M, 
with 150 HP belt drive, electric motors. 
Pump GA7024A capacity is i06 gpm; pump 
GA7024B capacity is 66 gpm @ 2000 psig. 

2 - Surface brine ponds (lined), each 
approximately 33,500,000 gal storage 
capacity. Primarily used for process 
operations (not for disposal). 

* - Disposal operations are intermittent and variable. The rates shown 
above are the average rates. Reports are submitted monthly to the Michigan 
Department of Natural Resources whenever brine disposal is done. 

The initial disposal pressure is typically 1100 psig and may increase to as 
much as 1850 psig during the disposal operation. 



consumers 
Power 
company 

General Offices : 212 West Mic h igan Avenue, Jack son, Ml 49201 • (517) 788-0550 

June 12 , 1985 

Supervisor of Wells 
Geological Survey Division 
Department of Natural Resources 
Box 30028 
Lansing , MI 48909 

2GP10 . 12 

US Environmental Protection Agency 
Mary Fitzpatrick 5WD-12 
2.30 South Dearborn 
Chicago, IL 60604 

BRINE DISPOSAL REPORTS : WELLS BDW #1- 7 and 2-7 

Brine disposal into disposal wells BDW #1- 7 and 2- 7 at the Marysville Gas 
Reforming Plant was as follows : 

April 1985 May 1985 
Disposal Well Bbls Injected Bbls Injected 

BDW It 1- 7 50,780 27,833 

BDW 112-7 42,610 16,837 

Please call this office should you have any questions . 

John A Gulvas 
Environmental Department 

CC PCHittle, JSC-202A 
CJOverbeck, Marysville 

OC0685- 0015A- EN03 

(Corrected Values For) 
March 1985 

Bbls Injected 

30,451 

29,939 
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() 0 GENllRAL 
POW£E Of 

.ATTORNEY 

'IHE AMERICAN INSURANCE COMPANY 
KNOW ALL MEN BY THESE PRESENTS: ThafTHE_ AMER!CAN INSURANCE COMPANY, a Corporation duly orgcnized and e>:istinc 
uncle'. 1he laws of the Stole ol New Jersey, cmd having i!s Home Ofl1ce m the City and County of S= Francisco, Cohfornla, hC!..5 mad;, 
constituted and appointed, omd does by these presents maJ:e, conshtute and appoint 

Eldred Kennedy_. Vincent E. Romano1 Conrad E. Ludwig, Ve~a L. Ludwig and Mary B. Smith, 
all of Jackson, Mich;Lsan - EACH 

its true mid lawful AUorney(s)-in-Fact, with full powe! ond authority hereby conJerred in ils name plc:ce and steed, to execute, seol 
acl:nowledge and deliver any and all bonds, undertakings, recognizances or other written obliga-

tions in the nature thereof 1 • • 

and to hind the Corpor<rt1on thereby = fully and to the s=e extent = if such. bi:'nds were signe.d by the President, sealed with fh~ 
corporate seal_ of the Cor1xm::itlon and duly attested by its Secrelary, hereby rc:rtilymg and confirrnmg c-11 that the send A!!or.i.ey(s)-in
Fact may do m the prerruses. 

This power of attorney is granted pursuant to Article VID, Section 30 and 31 of By-krws ol THE AMERJCAN INSURANCE COMPANY 
adopted on the 7th day of May, 1963, and now in full force and effect. 

"Ar!k!e Vlll, Appol,,tm.,.I ond A"<hcrit~ of :R..utrnl A•n.-t""t S"""•<•~. 4"4 A<l""'<V•-i"·P""I on.d AD<"'' Jc O<Oc•pt L•gol 
,APp<oron .. ,. 

Seotion 30. ApP.,,,.1,,.;,.t, -Th~- Chair.n<m
0 

of \he Barnd of Direciors. tho Pre•idont, any Vko-Prosidont or ru>y olhor pecsan a~thori>ed by the Boortl 
of Di~otar>, \he Chai<man ol the Boord a! Diroctaro, the Pre<>d•lll or any V>ee·Pre"dont. may, fro,,. lime lo ti.oie, appom\ ReBtdent A"iotant Secretaries and 
Attarn&y•-m-fact la '-!>ro>ont 4nd aot for and an hhai! a! the Corp<>r<:!tlan and Aqonts ta aeeep! le11al prace" and make appew.ar.eeo Jor o:nd an b•hoil '" 
the Corporation. · 

evid~~c;::; &~;, A"~;~;~~;:;.,,'f~~At1~;;1Iu~~ ·~~;.,l!.';~~~~·~:~r~\F'~u~h~~~~"'~~~;!~to:i.'!l.'b~-~·;~" b~e~o'i~';l· .;h;~~ ~~,,':;' ~J":t':i\~~,;r ~feD;~;~;;;;•:; 
by <my p&rson e1npawerod lo mako such appa>ntmont." -. 

This power of attorney is signed and sealed under and by the authority ol the following Resolution adopted by the Board cl Directors 
of THE AMERICAN rNSURANCE COMPANY at er meeting duly ccrUed and held on the 28th dcry cl September, 1906, and thot said 
Resolution hos no! been =ended or repealed: 

"RESOLVED, that the signature of any Vice-President, Assistant Secretary, and Resident Assistant Secretary o( thi~ C~rpordion, and 
the seal_ ?f thls Coi;porcttlon may be affixed or printed on any power 0£ attorney, o.n ony revocotton of any power ol o-ttorney, or on 
any cerllfacate relatmg thsreto, by !ocsim1le, and crny power 0£ attorney, any revocr:rtion of any power of attorney, or certifico-te ~earing 
such f=simils signature or facsimile seal shall be valid wid binding upon the Corporation." 

IN WITNESS WHEREOF, THE AMERJCAN INSURANCE COMPANY has caused these presents to be signed by its Vke-Pres•dent, i:mC Hs 

corporate seal lo be hereunto affixed th~doy of January , l9__:__ll_. 

STATE Of CALlfORNJA. 

CITY AND COUNTY OF SAN FRANCISCO 

On th1~ day of January !9-13, before rne personally c=e JAMES E. WEES, to me bowr., who 
being by me duly sworn. did depose and ocry: that be is Vice-President ol THE AMERICAN INSURANCE COMPANY, !he Corporotion 
described in crnd wh1ch execllted the aboYe instrument; that he knows the seal of sctid Corporation; that !he seal affixed to the so;d 
instrument is such corporate seal; that ii was so affixed by order of the Board ol Directors of soid Cmporotio,., end !hat he sig:wd his 
name thereto by like order. 

IN WITNESS WHEREOF, 1 hove hereunto set my hand and affixed my official seal, the day and year hefem firs! above writte!l. 

.._ ....... _ ...... ,, .. __ ,,,, .. ,_,, ....... . 
5 e-,- ETHEL L WATKINS S E NOTARY PUltK • O.llfORNIA :: 
E • arr AKD couNTY Of E 
i •- - - SAH-'!;'!~~_,.,i 

CER!IFTCATE 

STATE OF CALIFORNfA. 

CITY AND COUNTY OF SAN FRANCISCO 

I. the undersigned, Assls!an! Sec<e!crry ol THE AMERJCAN INSURANCE COMPANY, a NEW fERSEY Corpon:I:ior •. DO HEREBY CER. 
T!FY that the fo:-egmng and atlc;ched POWER OF ATTORNEY remains in full force 0.'1d has nol been revoked: a:l.d further"'-"'" thot 
A:-tccle V!ll. Sections 30 anci 31 of the By-iaws of the Corpori:rtion and the Resolution ol the Boc"d of Directors, se' forth in lhe Power 
of Attorney, are now in force. 

Signed and ;ealed al the C1!y or.cl County ol Son Fronc:sco. Di:rted lhe~day of __ J~u~ly~, -----~. 19~. 

® . . 
360257 (TAI - 4.71 
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Blailket Bond, $50,000.00 Bond Number: SL 342-2164 

BOND FOR CONT-ORMA .. \JCE 1i\TI1H L~~, run.Es AND REGULATIONS 
Q)VERNING OIL AND GAS OPERATIONS IN IBE STATE OF lvJIQUGAN 

Consumers Power Company 
rincipal 

cf 212 West Michigan Avenue, Jackson, 
dress 

in the State of Michjgan 49201 

as Principals, and~_T_he_Am_e_r~i~c~an~l~n~s~u~r~an~c=e;.-i'~o~m~pa~n~y~,,_,,S;a~n~F~r~a=n~c~i~s~c~o~,c'C~a~l~i~f~o~rn~1~·a,_ ______ _ 
(name and address o± Surety 

'---~--------------~· -a corporation organized and existing under the laws 
of the State ot New ,Jersey and duly authorized to transact business in the State 
of Michigan, as Surety, are finnly bound unto the State of Midligan and the Supervisor of ·wells 
of the State of Midiigan i.."l the Slllil of Fifty Thousand ($50,000.00) Dollars. 

The Principal is about to c01m1ence and prosecute to final completion a well or wells for oil or 
gas, for secondary recovery, for disposal of salt water, brine er other oil field wastes, or 
for development of reservoirs for the stor_age of liquid or gaseous hydrotarbons under Sta';:e 
of Michigan Pera.its, and 

"Final completion" means the locating, drilling, completing, producing, reworking, plugging, 
fillilig of pits, and clenn-up of well sites, including the filing of prescribed records ai-i.d 

the approval thereoi by the St..'Pervisor of Wells. 

If the Principal shall c~ly with the applicable provisions of P.A._611939, and the Rules 
presc:.ibed by the .Supervisor of Wells of the State of :Michigan in the final caq:iletion of 
the well or wells, the Surety's obligations are tenninated. The Surety's liability herein is 
co-extensive with tha~ of the Principal and the State of Michigan has tne same remedies against 
the Surety as against the Principal. 

This bond is subject to the :following conditions: 

(1) This bond shall be in force from the date hereof tmtil the Supervisor 
of Wells has approved transfer cf the Pennit or Pennits which have been 
gra.'lted or transferred to the Principal tO a new mm.er or until the 
Supervisor of Wells has accepted a replacement bond; or, the Principal 
has brought the P~nnit or Pennits to "final completion." 

(2) The Surety may refuse to accept liability for additional wells under 
this bend at any time by giving ten (10) days notice by regist-:red 
mail to the St .. tpenrisor of Wells of the State of lvlichiga'l. In the 
event of such notice, the Surety shall not be liable on accotmt of 
any wells for which Permits may be granted or transferred to t11e 
Principal after the effective date of notice, but this bond shall 

\ 

continue in full force for the well or wells on which Penni ts were 
f}Xanteq or transf~rred to the Pr~cipal. -prior to tJ:ie effective date 
of said notice. In n6 event shall the SU'.rety be liable for the 
payment of roy<:.lties due from the Principal. The Supervisor of Wells 
shall advise the Sure~y when its liability tmder this bond is terminated. 

The Surety, by execution of this bond, accepts the liability covered by prior bond(s) 
SLR 304-0333 - National Surety Corporation 

19 77. 

CONSUMERS POWER MPANY 

(l itnessesJ 
CONSUMEW0:'-POWER COMPANT:!Y: _(,, t:.1'tc:~ 

LEGAL DEPARTME rlliclpil) 
WR Boris, Executive Vice President 

By __ ~, 
_'S'Ji'ety) 

PONER-OF-ATIOR."IBY or evider.ce of aut.1-iority of person executing 

Attest~~~~· 
Vera L. Ludwig - Attar -ir. 

for Surety i.:o h.; att~1chcd act 

R- 7206 f<ev. 7 /7i' 
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MICHIGAN 
PERMIT APPLICATION CHECKLIST 

FOR NEW CLASS I WELLS 

EPA I D No. MID 065 5Tl 077 

#l-7B])W 

Appli cant Consumers Power Co~pany , Mary svi lle Gas Ref or ming Pl ant 

Application # 
------------------------------------------------------~ 

Dat e 
~------------------------

A. Area of Revi ew 

L Permeability of disposal zone see Fi gur e 1 

2. Net thi~kness of disposal zone see Figure 2 

3. Original b"ottom hole pressure see Figur~ 3 

4. Static water level of drinking water aquifer 77 ' to 168 ' , l oca l doinestic -:well 
depths 

5. Porosity Coarse sand and gravel 

6. Specific gravity of fluid i n injection zone Sp Gr 1 .2 (sat urat ed NaCl bri ne ) 

B. Maps of Wells and Area of Review -

· 1. Producing we 11 s - Cavern· s torage wells, Figure 5 

2. Abandoned wells and dry h_oles - None 

3. Water we 11 s ) 
) Figur e 4 , with a ttachmen t s 

4. Road, residences, lakes , mines, quarries ) 
• • 

5. Faults - None 

6. Pu~lic Water Systemt and other pertinent i nformation 

all from public records. City of Mar ysville - muni ci pal wat e r , source : 
St Clai r Ri ver 

C. Corrective Action Plan and We l l Data - Not applicable : Only t wo wells a r e t hos e 
which ar e the s ubj ect of this Permit Appl ication . 

l. Correct i ve action pl an for unp l ugged we l ls which penetrate inject i on zone. 

2. Tabul ati on of al l wel ls penetrating zone with : - No other wel l s within a r ea 



(a) well construction data 

( b) operator -
(c) cementing data 

( d) di stance. Not applicable 

(e) date dri 11 ed 

( f) depth 

(g) plugging records .. 

D. Maps and Cross Sections of USDW's - See Figure 6 

(1) A piezometric map of the water table 

(2) Maps and cross-sections of USDW's 

E. Does not app1y to Class I wells 

F. Maps and Cross Sections of Geologic Structure of Area 

1. Regi anal geology - See Figure T 

2. 

(a) surface geology 

{b) cross-sections 

(c) structural contour·map 

• 

Local geology - See Figure T 
• 

(a) two prependicular cross-sections 

(b) description of upper and lower confining strata 
(lithology, permeability, etc.) · 

(c) description of faulting in area 

(d) depositional, structural, and tectonic history of the area 

(e) structural contour map of injection zone. 

(f) isopach map of injection zone 

• 



.3. Geohydrology - rese oir mechanics of injection zone 

(a) depth ) 

( b) geologic 
) 

name ) 
) 

(c) porosity ) Figure 1 and Figure 2 

(d) penneabi 1 ity 
) 
) 
) 

( e) temperature. ) 

(f) reservoir pressure ) 
) 

( g) faulting, fracturing, solution channels ) 
) 

(h) fracture gradient ) 

( i ) pi ezorretric surface map -

· G. Does not apply to Class I wells 

H. Operating Data - All Figure 8 

1 • 

2. 

3. 

Average and maximum injection rates {daily) 

Average and maxi mum injection 

Source and analysis of waste 

(a) phys i ca 1. 

(b) chemical- saturated NaCl 

(c) biological 

(d) ra~i Qlogical 

pressure 

brine 

4. Compatibility tests - saturated NaCl brine 

• 
5. Corrosion tests 

6. Average and maximum rate of injection 

I. Formation Testing Program - Not Available 

1. Collection and analysis of fonnation fluid 

2. Cores and core testing 

3. I njectivity testing. 

Figure 3 and Figure 1 

and volume 



J. Stimulation Program 

1. Fracturing ) 
) 

2. Aciqizing ) Figure 3 and Figure 2 
) 

3. Other ) 

K. Injection Procedures 

1. Filters types an~ location is system - None 

2. Injection pumps (type & capacity) - see Figure 8 

3. Plant plat with fl ow line - see Figure 5 

4. Tank size, capacity, and construct ion material - see Figure 8 - "Surface Brine 
Ponds" 

5. Descripti~n of pretreatment process and facilities - Not Applicable 

L. Construction Procedures 

1. Total depth - Figure 2 

2. Type completion - Figure 2 

3. Surface casing - Figure 10 

(a) size 

(b) type 

(c) weight 

(d) setting depth 

(e) number and location of centralizers, wa11 scratchers, etc. 

4. Intermediate casing - ~igure 10 

(a) size 

(b) type 

(c) weight 

(d} setting depth 

(e) number and location of centralizers, wall scratchers, etc. 

• 



L (cont) -2- Long string casir - see Figure 10 

(a) size 

(b) type 

( c) weight 

(d) set ting depth 

(e) number and location of centralizers, wal 1 scratchers, etc. 

6, Liner or other casing - see Figure 10 

(a) size 

_ (b) type 

(c) weight 

(d) setting depth 

7, Logging progran - see Figure 9 

_ (a) surface (open) hole 

spontaneous potential 

~-resistivity 

caliper 

(b) after surface casing installed 

cement bond, temperature or density log (circle one) 

(c) BeFore installation of intermediate and long string casing 

_ spontanious potential 
• 

~-resistivity 

_ pores Hy 1 og 

gama ray 1 og 

directional or inclination survey 

fracture finder log 



(d) after casin~ installed 

cement bond, tefrl)erature, or denisty 

8. Cementing. data - see Figure 10 

(a) surface casing 

1. · type cement 

2. vo 1 ume • 

3. cementing technique and equipment 

9. Tubing - see Figure 2 and Figure 3 

(a) size .. 
(b) type 

(c) setting depth 

10. Packer - see Figure 8 

(a) type 

(b) setting depth 

M. Construction Details 

engineering drawings 

1, we 11 co_nst ruction - see Figure 10 

2. we 11 head - see FigJre 11 

N. Does not apply to Cl ass I wells. 

O. Plans for well failures - see Figure 13 

• 
• 



. - .J • . ~ .J 

1. frequent analysis of waste - saturated NaCl brfoe only 

2. recorders for ) 
) 

(a) injection pressure ) 
) see Figure 12 

(bl injection rate and volume ) 
) 

(c) annulas pressure ) 

3. mechanical integrity testing - Figure 14 

4. monitoring wells - None 

Q. Plugging and abandonment plan - See Figure 15 

1. plugs 

(a) type 

(b) location 

2. cement 

(a) type 

(b) grade 

(c) quantity 

3. pl a cement 

(a) method 

(b) static equilibrium 

R. Necessary rtJ,soorces - See Figure 16 

certificate of necessary resources for plugging well -
• 

S. Aquifer exemptions - Not Applicable 

1 •. does not serve as a source of drinking water 

2. will not serve as a source of drinking water 

3. between 3,000 and 10,000 mg lb TDS 



T. Existing EPA permits NONE 

1 .• NPDES 

2. PSD 

3. RCRA 

4. Other 

.. 
U. Description of business - see "Introduction and Description of Business" - Figure l'f 

• 
• 

• 



Consumers PoweJ Well No 1-7 BDW 
State of Mich n Permit Designation: ED 151 

Form A roved. 0M8 No. 2040-0042_ E11 1u1s 9-30-86 

UNITED STAT~S ENVIRONMErJTAL PROTECTION AGENCY 

UNDERGROUND INJECTION CONTROL 
PERMIT APPLICATION 

I. EPA ID NUMBER MID 065 571 077 

4 oEPA 
UIC 

A?P{icatioo ~ Dato Received 
mo dtJ'f y~ mo d•y yolU' 

IL FACILITY NAME AND ADDRESS 

Facility Name 

(Collected under rhe tJuthoriry of th8 Safe Drinking U 
Waler Act, Secr;ons 1421, 1422, 40 CFR 144 

READ ATTACHED INSTRUCTIONS BEFORE STARTING 
FOR OFFICIAL USE ONLY 

Permit/We!/ Num~r Comments 

Ill. OWNER/OPERATOR AND ADDRESS 

Gas Reformin Plan"i: Consumers Power Co 
Owner/Operator Name 

Consumers Power Com an 
Street Address 

2510 Busha Highway 
City 

Mar sville 
IV. OWNERSHIP STATUS {Merk 'x') 

0 A. Federal 0 B. State 

0 D. Public 

VI. WELL ST A TUS (Mark 'x') 

Date Stened I]! A. D B. Modification/Conversion mo d•Y ,.-

Operating 10 02 71 
VII. TYPE OF PERMIT REQUESTED (Mark. ·x· and specify if required) 

Number of Exist- Number of Pro-
[]'_A. Individual 0 8. Area ing wells posed wells 

VIH. CLASS AND TYPE OF WELL {see reverse) 

Street Address 
212 W Michigan Avenue 

City 

Jackson 
V. SIC CODES 

0 C. Pcoposed 

Name(s) of field(s) or project(s) 

A. C!ass(es) 8. Type(s) C. If class is "other" or type is code 'x; exolain 0. Number of wells per type (if area permit) 
(enter code(sJ) (enter code(s)) 

1 I 

IX. LOCATION OF WELUSI OR APPROXIMATE CENTER OF FIELD OR PROJECT X. INDIAN LANDS (Mark 'x'J 

d A. Latitude 

Deg Min S6C 0 Yes 0CJ No 

XI. ATTACHMENTS 

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions) 

TIA C 

FOR CLASSES I, II. Ill (and other classes) complete and submit on separate sheet(s) Attachments A - U (pp 2-61 as 
appropriate. Attach maps where required. List attachments by letter which are applicable and are included with 
your application: 

XII. CERTIFICATION 

I certify under the penalty of iaw that I have personally examined and am familiar with the 
information submitted in this document and all attachments and that. based on my inquiry of 
those individuals immediately responsible for obtaining the information. I believe thar the 
information is true. accurate. and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imorisonment. (Ref. 40 CFR 
! 44.32) 

A. Name and Title (Tvoe or Prrnrf 

C Siq 1Hure 

j 8. F'horie No. fAretJ Codf! and N0 f 

. (517) 788-2235 
(313) 364-8100 

I D .,iltfl S1onttd 
I 

?aqe ·. 01 5 



' 

• 

FIGURE 1 

Maness Petroleum Laboratories, Inc 
Completion Coregraph 



:Dl.Caness ~troleum I....iaboratories, 1Nc. 

COMPANY Consumers Power Company DATE ON July 26 1 1971 FILE NO. ______ _ 

WELL C.p.C, No. 1-7 BWD DATE OFF ENGRS Maness 

FIELD FORMATION_.!1LS) .. mon EL.EV. _________ _ 

COUNTY Clair STATE Mich DRLG. FLO. CORES _ _,l"'l=-------

LOCATION ... __N/2 N1ti NW Sel:__.7_.._T5N 1Rl ?E REMARKS ________ -------------

SAND[' . J 

5HALE ~~ 

•"•' .,. .,.,, '"' '" ··~· o• .,.,,., '' ~• 0oJ .,, ' " '""'°' ... I' 

Ix ' x '] 
~··· 

,., .•. ,, ,..·-·••• '""'w4 . .,.,,.., ,_, 1,..,, .• ,~ .. <ri Mt'\ .. 
.. J • ..,, •. , ....... ~ ••• ,,.,.., .. t., ... ,., ~ ........ '"• ""''" •"' •• 
~ ••. , ·•' ,. ... d •• _ ........ ·t ..... ··~- ... o ·• 

CHERT 1 A4Ll :--~ 

I I 
"'·~ ........ ,.; ·-··~·· 

,., •'"" .. .--. , ....... , •.• Joi f'L., 
.,.. , .. ""' • ·"" ... , ...... • 1 

COMP1.rnoH COREGRAPH 
PERM EUtll !'I o--o TOT Al WATER o--o 

Nl~~<CA.RC•• Pll'IC("'T il"Olllt iil"a.C( 

TABULAR DATA and INTERPRETATION 40 30 20 10 0 80 60 40 20 0 

' 
'!l .... 1.i......i S..li.tr-li<>n l'll~SI J'I X--··X Otl SATURATIOK *---ll. 

"""' f>tr,,.t•bllitr. l"•r0Glt7 f't'tot'T11 l"IH"1 SJ>4 Cl! Pr~• "' cl"'' P(lllC("'f l'Qllll IP .. Cl 

'"' >l.illi4.l.r.,., P.l"Ollnt • 
~ .. 90' 011 Wot~ 20 15 10 5 0 0 20 40 60 80 

' 

1+587 4588 0.9 0.9 11. 4 o.o 34.6 ' 

4589 2.2 2.0 12.0 o.o 41. 0 ~ 

4590 0.1 <O.l 5,6 o.o 60.0 ' I i ! 

' ' 
4591 O.l <O.l 5.3 o.o 44.o ' ' I 

4592 <O.l <O.l 5,6 o.o 27.4 b 

~ 

i 
11 . ' ' -' ! ~ ,.. 

4593 o.8 0.1 3,7 o.o 55,5 

4594 <O.l <O.l 2.6 o.o 19.0 

4595 7,6 3,9 2.0 o.o 79.0 
I 

]"] 

' 4595 

4596 <O.l <0.1 o.8 o.o 61. 0 

4597 <0.1 Plug• 1.0 o.o 71. 5 ' l 

4598 <O.l Plug' 1. 6 o.o 58.5 
I ' 

4599 28.0 4.7 2.2 o.o 52.0 i ! 

4600 0.3 <O.l 1. 0 o.o 88.o ] , I '·I 
1 

! Ii 

4601 <O.l <O.l 1. 5 o.o 56.2 I ! \ 1 I I 

i ! I 4602 45.2 l. 5 1. 2 o.o 71. 5 I ' 
4603 45,3 4.7 1.8 o. o I 89. o ... "T ! I ' 'i. '. ' 

4604 12.8 Lt-• l 
I! I ' 1 r ,'-ff ' 2.2 0.0 · ?6.o ' . 

4605 69.0 I '' I 
1. 7 <O.l 1. 9 o.o 

4606 6.5 3,9 1. 3 o.o 71. 0 i ! 

4607 0.2 0.1 2.1 o.o 58.5 l 

4608 1. 6 1. 3 1.1 o.o 54.0 
I 

4609 0.7 0.3 2.0 o.o 54.0 i 1 I I 

4610 2.6 0.2 1. 9 o.o 59.0 I ' 
I 

4611 o.8 69.5 ' I i i <O.l <O.l 0.0 I 

4612 o.4 <O.l 1. 6 o.o 63.2 I : ! 'I 
4613 9.1 1. 8 2. If o.o 69.0 

I I ) 1 11 
i' ' '! . ' 

4614 <O.l <O.l 1. 4 o.o 68.o +L 11' 
j i-1 I 1 0 

4615 <0.1 <O.l 1. 2 
r-H TT ' ~ o.o 71. 5 , I ' :..... 

' 'I 

J 
I I 

I 

' J 
I I ·I i l I !Ji -

~ 

. 
r:. 

0 I 

~ 

4605 

1(615 

4616 <O.l <O.l 0.5 o.o 73.0 
4617 0.1 <O.l 0.5 o.o 70.0 ) 

4618 <O.l ..:0.1 o,U o.o 67.5 
4619 <O.l <C. l 1. 0 o.o 70.0 ' 

4620 <O.l Plug' 1. 8 o.o 71.0 
4621 <O.l <O.l 1.0 o.o 55.0 !l 

4622 <O.l <O.l 0.5 o.o 65.0 
, 

" I 

4623 0.3 <0. l :;.9 u.o 48.o i I' 

4624 <O.l <O.l 1. 0 o.o 45.0 

4625 <O.l <O.l 1.9 o.o 50.0 
I) 

4626 <O.l <O.l o.8 o.o 67,5 I 

4627 0.2 0.2 1.6 o.o 46.8 

L I 

I 

4625 

4628 0.3 <O.l 'l. 8 o.o 73.0 
1+629 19.4 0.2 0.9 o.o 72,5 
4630 <O.l <O.l l. 8 o.o 33,3 

4631 <O.l Plug' 3.2 o.o 38.5 b 
' ~ 

4632 0.7 o.6 3.6 o.o 34.6 

4633 1. 9 <O.l o.6 o.o 63.5 ' r~ 

4634 <O.l <O.l 2.0 o.o 39.2 I I I I ' l i ) 

4635 <O.l o.6 o.o 81. 0 ' ' '. 
<O.l ' ' ' 

4636 0.3 0.3 2.5 o.o 83.0 ' 
I: ' 

4637 <O.l <O.l 1. 6 o.o 71. 0 I b 
1 

' 

, 
I 

4635 

- 4638 <O.l <O,l 2.1 o.o 79,3 ; 

f 4639 <O.l <O.l 2.6 o.o 52.5 I ! 
' 

4640 4.1 ?7.4 : I 
,, 

} 

<O.l <0.1 o.o 
4641 0.1 <O.l o.8 o.o 64.o 11 l b 

4642 u. 'I o.4 1. '? u.o 64.2 I jl~ I . : I . I ' x !> 
464) <O.l <O,l L? u.o 81.0 ! I ; 

I', 
' ,': I 

4644 <0.1 <O.l i.6 o.o 65,5 ~l-H-l ! ; ! I 1 I I 
I ,] - 1 

a ' 

J 

I' 

~"re .)... 

~ 
H 
CJ 

21 
0 

:'<: 
H 
CJ 

0 

°' V1 

V1 
--1 
H 

0 
--1 
--1 



I' 

11 l, ) !! 

4635 
4&36 
4637 
4638 
4639 
4640 
4641 
4642 
4643 
4644 
4645 
4646 
4647 
4648 
4649 
4650 
4651 
4652 
4653 
4654 
465) 
4656 

l 4657 
4658 
4659 
4660 
4661 
4662 
4663 
4664 
4665 
4666 
4667 
4668 

-I 

4G69 
4670 
4671 
4672 
4673 
4674 
4675 
4676 
4677 
4678 
4679 
4680 
4681 
4682 
4683 
4684 
4685 
4686 
4687 
4688 
4689 
4690 
4691 
4692 
4693 

J_ 4694 
4695 
4696 
4697 
4698 
4699 
4700 

,. ' , , i i' , 
4701 
470? 
4703 
4704 

~ 4705 
4(D6 

' 
<O.l 
0.3 

<0.1 
<0.1 

<0.1 
<0.1 

0.1 
0.'1 

<0.1 

<0.1 
0.2 

0.3 
<0.1 
<0.1 
0.2 

<0.1 
<0.1 
<O.l 
0.3 
o.8 
3.;, 
2.4 
o.8 

• <O.l 
3.2 

<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 

3.7 
0.5 

<O.l 
LO 

<0.1 

5.0 
<O.l 
<0.1 
10.l 

0.3 
<O.l 
o.6 

<0.1 
<O.l 
<O.l 
<O.l 
7,4 

10.5 
9,5 
1. 2 

1.9 
o.8 

<O.l 
<O~l 

<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
1.4 

<O.l 
44.o 
40.6 
1.3 

<O.l 
<O.l 
<O.l 

<O.l 

0.3 
<0.1 
<0.1 
<O,l 
<0.1 
<O.l 
o.4 

<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<-0.l 
<-0.l 

<.O. 1 

<O.l 
0.3 
0.7 
3.5 
2.1 
0.7 

<O.l 
2.4 

<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<.O .1 

<O.l 
<O.l 
0.9 

<O.l 
1.2 

<O.l 
<O.l 
o.4 

<O.l 
<O.l 
o.6 

<O.l 
<O.l 
<O.l 
<O.l 
6.1 
2.1 

<O.l 
1.0 
L 5 
0.7 

<O.l 
<O.l 
<O.l 
<O.l 
Plug' 
<O.l 
<O.l 
<O.l 
<O.l 
LO 

<O.l 
3,9 

3L8 
1. 3 

<O.l 
<O.l 
<O.l 

O.b 

2.5 
i.6 
2.1 
2.6 
4.1 
o.8 
1. 7 
1.7 
1.6 
2.5 
3.8 
1. 8 
3.8 

14.8 
i5.5 
13.7 
14.8 
15.2 
12.4 
14. 3 

11. 8 
12.7 
6.2 

l0.5 
7.0 
4,9 

11.9 
8.3 
8.9 
4.9 
5,9 
1.5 
1.8 
l. 3 
1.2 

1. 2 

1.8 
3,1 
2.6 
i.4 
1. 2 

1. 0 

l. 5 
8.2 
5.8 
6.1 
5.2 
1.8 
5,3 
5.6 
6.9 
I+• 8 
6.o 
5,7 
4.3 
5,9 
0.7 
1. 6 
8.8 
7,9 
o.6 
7,5 
1.1 
2.0 
o.6 

13.l 
18.5 

3.8 
).6 
4.4 
8.1 

(). u 
o.o 
o.o 
o.o 
o.o 
o.o 
u.o 
o.o 
o.o 
o.o 
o.o 
o.o 
'). 0 
o.o 
o.o 
o.o 
o.o 
c.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
I). 0 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

'Core too broken fbr fu 

til. u 
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FIGURE 5 

"Plot Plan" of Well Locations 
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FIGURE 2 

Michigan DNR - Log of Oil, Gas or Test Well 
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f.Tl\TE OF MICHiG:~N 
DEPARrMfNr OF NATUilAL RESOURCES 

LOG OF OIL, GAS OR TEST WELL 
BE FILED WITH SUP[l1VIS(JR OF \'VELLS WITH '.)DAYS 

.,re ~-2A j su IT IN ( 
DUPLICATE AFTER COMPLETION OF \VELL (ACT 61 P.A. >JJ9 

AND ACT 326 P.A. 1937) 

NAME OF OWNER OR O?ERATOR ADDRESS OF OWNER O: EPA ID No. MID 065 5Tl on 

212 West ~'.ichigan Avenue 
Consumers Por,.rer Comnany Jackson 2 i'!ichip_an 40201 

NAME OF DRILLING COSTRACTOR ADDRESS OF CHILLING CONTRACTOR 

I 
301 Orchard Street 

CEDCO St. Clair. Drillin5 Comnan·i: r.:ichigan 
: FAR.'.1 llA~E WELL NO. [ PERMiT ~io. O.P. NO. 

I Fee 1-7 Brn< BD lSl 
LOCATION ~SE-C-4'.-1-0N TWP~-·-- -- - - RANGE 

N/2 NW NW 7 SN 17E 
TOWNSHlP COUNTY 

st. Clair St. Clair 
FOOTAGE 

140 
Ft. from Line and 

62'i 
Ft. from Line of quarter secti• 

North West 
DATE CRILLING BEGUN DATE DRILLING COMPLETED DATE \VELL COMPLETED I TYPE OF YIELL 

7/3/71 7/29/71 0/29/71 Brine Disnos2.l 
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION I KB 

Eau Claire & i.:t. Sirnon 
ROTARY TOOLS 

Fr~ 

~IZE 

8-5/8 
--5-1/2 

0 Feet to 

CASING AND CEMENTING 

WHERE SET CEMENT 

500 325 
4731 ... 128o 

. ·-------·- ·-·- -
··--··----·-·--·- --·--·-·-

OIL OR GAS ZONES 

471' (Sehl) 6i7.5 
CABLE TOOLS 

4Tl3 Feet From 

PER FORA Tl ONS 

AMOUNT PULLED DATE NO. HOLES 

9/27/71 4o 
" 36 .. - -- .. ·- --·-·-·--··-·--

" 12 . . - ·---·--·----·- - ... ·----·---- ·--·-- . 

·- -··----------- --- ' - .. -------·---- - --- ·-· ·- . -· 

WATER ZONES 

RB I RT 
RF I GRD 

621~.'i 

Feet to Fe 

DEPTH CORRECTION 

FROM TO I DEPTH CORRECTC.2' 7 

4638 4658 
4676 469!~ 
4699 4705 

II 
I 

......... _. , .. ---

DEVIATION SURVEY 

FORMATION FROM TO AMOUNT FORMATION FROM TO AMOUNT I RUN AT DEGREES 

- .. - -·-- --·---· --·-- ' --- . -·----- ·-- -·-- ---··--·--

.. 

SAND FRAC OR ACID TREATMENT MECHANICAL LOGS RUN 

OATE F'ROM TO QUANTITY BRAND IXI TYPE LOG INTERVAL LOGGED 

9/28/71 4638 4705 lOOOgal. aci< Schlumberger . x GL-Gm;; EHCSL-GR, CCL 50-4730~ 
9/29/71 4638 4705 ~o ,ooo gal. Shel .. vell 

-·····--·---·--· ·- ·-· ... 501-4"(, 2 . . 
frac Birdwell -~ ·- -· -----· - - -- ·---- ·--·· - - .. - . --· - --- .. . - ~ .. ... -----·----- ------·· -it;~ ~. ____ ,. .. _ ·-· -· ------ - -------------- .. 

Burgener 
- . . - . --· . - -- ---- ··- --- ··-· ---·---------- -- ----

Other -· ·--· . - - -·- ------ -·---.--- . -- . - ... ·- - . ----··--··----·-- -- ···--- .. . ·-- ·-·-· ·-------- -- -----.. . z,C:S {--' ;:-. . 
}:1.;,.:-:1 '-..:-....-' 

PRODUCTiON DATA 
/; .. ,, ' 

' ~ .:::_··· Cl;i 
' ~ C'-i I I BOPO 

EWPO I MCF GAS I I CASING - PSI 

"" 
TUBlNG~SI 

.,._ 
WELL COMPLETED I FOR: PRESSURES: ~ c::i 

The above information is complete arv:I correct 

Tl<>cf'mhrr 8. l 071 



I ~ APPLICATION FOR PERMIT T'"' DRILi. A WELL FOR Oil, I MAIL TO: •J> W• ~ 
SUPERVISOR OF WELLS er• 21-) 

I GAS, GEOLOGICAL TEST, B1t1NE DISPOSAi., GAS OR GEOLOGICAL SURVEY . 
STATE OF MICHIGAN LP.G. STORAGE OR FOR SECONDARY RECOVERY 

DEPARTMENT OF NATURAL RESOURCES 
UNDER AUTHORITY OF ACT 61 P.A. OF 1939. AS AMENDED. AND ACT 326. P.A. 1937 AS AMENDED. LANSING, MICHIGAN 48926 

(i\)---,. See Reverse Side Before Filling Out This Application • ,--C 

'-.../ "" 1. APPLICATION TO DRILL A WELL FOR: , 2. DATE , 3. FEE ENCLOSED 
• Brine Disposal June 25, 1971 s :FJ~ $ l.O 

<;> : ' I I : I I. 4 ......... ssEE (OWNER 01" LEA.::H:. RIUHISJ 

--,--!---+----r-1--1-- Consumers Power Company 
I I I I I I 

--r-+-..L-. >-+-r--l-- :;,. PERMANENT ADDRESS 6. f-'HONE 
I --1 : I I I 212 West Michigan Avenue, Jackson, 0Michigan .· -78a::_g716 ,_-+-+--t-- ,,__L....:..r-+-- 7. ~ssoR ~t-ULL NAME OF UWNt.R Ot MINc.. ... ~ L"RtGHl!:ll 

I : : , I I I 8. WELL NO. 
Consumers Power Company ' w I ' • l-7 BIW 

I I I ' I ) 
I I I I I 9. SURFACE OWNER (IF OTHER THAN MINERAL OWNERJ ~ _, 

--~--1--1-- -T-t---+-- Same 
I I I I I I I I . 1U. DRILLING CONTRACTOR --t--1-1--1--t--t---I--· 

- I I I I I 1 Will notify when available. . ,11•~ .• 

--"""'---,--;-- --1- -i--t- 11. ADDRESS 1 L.. PHONE 
I I I : I I 
I ' 

-
s 

LOCATE'. WELL AND OUTLINE LEASE OR 13. 
UNIT ON SECTION PLAT _ ... 640 ACRES N/2 f OF NW -! OF 

NW i. SECTION 7 5N l7E T R 
14. A~RES IN LEASE OR UNIT (SPECIFYJ 1!:>. TOWNSHIP 11 c. COUN I' 

.Approx. JOO Acres St. Clair St. Clair 
17. at Loe e well in two directions from nearest Jines of qu arfer aectio and ro ert ownerahi r 

140 North 
----- FT. FROM _(n-~-,,._-.-=-lh~;- L1NE OF QUARTER SECTION 

'9
23 

P P Y p o unit !Jnea 
b West 

----- FT. FROM -c=~-~-LINE OF QUARTER SECTION 
<-•t-weet) 

North ia:::z.--rr. FROM f PROPERTY)\l"iWXJ'IJ LIME 
-;;;:----- ~(n~o~r~th=~a~o~u~lh~)-

140 623 West· 
----- FT• FROM ~~~-~-{PROPERTY) ~ LINE 

(eaat-weat} 

1 8. K5HD OF TOOLS TO BE USED (Cable, rot.aTY• comblnatl~) 19. FORMATION IN WHICH WELL JS TO BE COMPLETED 

Cambrian 
·• INTENDED DEP H OF WELL 

g Rotary 4800' , 
• P~OGRAM OF CASING •. SEALING, CEMENTING ANO COMPLETING WELL 

- a min:l.mum depth of 500' and cement to the l Set 8-5/8" surface casing at JtllPi•' • w~ A'eubulxx:@1t oo""""" 
surface. 

Set 5-1/2" casing at total depth and cement to surface. 

CASING IS NOT TO BE STRIPPED FROM THE HOLE ANO NO CHANGE IS TO BE MADE IN THE PROGRAM OUTLINED 
ABOVE WITHOUT APPROVAL OF THE SUPERVISOR OF WELLS OR HIS AUTHORIZEO REPRESENTATIVE 

22. A~E THERE ANY LAKES, STREAMS, DRAINAGE WAYS. SWAMPS, OR MARSHES 23. ARE THERE ANY BUILDINGS OR OTHER STRUCTURES WITHIN 75 FEET 

NEARER THAN 300 FEET FROM WELL L.OCATION? Yes No OF THE PROPOSED LOCATION? Yea No 
24. If ANSWER TO NO. 22 ABOVE IS Y~s. DESCRIBE AND GIVE DISTANCE FROM LOCATION. 

APPLICANT AGREES TO COMPLY WITH THE PROVISIONS OF ACT 61, PUBLIC ACTS OF 1939. AS AMENDED, AND ACT 326, PUBLIC ACTS OF 1937, 
AS AMENDED, AND RULES AND REGULATIONS PERTAINING TO THE LOCATING, DRILLING, CASING, SEALING, COl\PLETING, PRODUCING, AND 

, PLUGGING Of WELLS. BEFORE COMMENCING DRILLING OPERATIONS, CONTACT THE NEAREST FIELD OFFICE. (See rtwHse side) 

25. ADDRESS CORRESPONDENCE AND PERMIT TO: 
. R. J. Burgess, Consumers Power Co, Jackson, Mich 

6. PHON 

788-0716 

DISTRIBUTION 
1. WHITf.LAMSING 4. GOL.OENl'tOO.F'IElO 
2. CAHAR'l".CASHIER 5. GIH'.£M. APP! lt".1.MT 



DRAFTING MATERIALS, INC. l50M 1 M 7·70• -· ' 'I -, •;> '1'··"- ., , . . ·!~J '\ 

-~ 

L\NE 5E.C.TION '7 .. 
" NCR.Tl-I 

~_Ji-
t9 -

-

oz;~.o' 
~ . 

,. 
Ll \.lk..0.VY' . ,. '2 \../OOl>S 
I- ::t \ t'- I .J 

~ 
" 

• I 1 l;:f 
D o I 0 cl. - ,\V -b J :z ul ri \-

J L!l uJ 0 [..... .. . 
2 2 \[) 
<( _J 

r{ ~ 
1 '<l· 

I :i: 
-'\)I I IJ 

~..:} ~ ~s 0 
1 

FOR..·. 
' C.ON 'SUMC.R.°"' POWER co. 

1/4 :SECTION 7 - - NW 01=" 
E:.A$1 t$. WE:.S'T l/4.. LINC 

T. 51'..\. Rl/'E. .:sr CLAIR . 
TOWN51-l1P, ST. CLA.IR. ca., -. . .. 

. ·' MIC WIGAN , 
.,r I 

· .... 
B. D.W. 

Dll. ~y KD c Io:.'" L L.l T I 5Ht[T NO. \ " I '2 SIJ£CTS 

)\ 

$CALU: 111 .... soo~ j OATC: b·28~'71 

VALENTINE-THOMAS & ASSOCIATES, !NC . ~ 
. nrGISTrnro PROFCSSIONAL ENGINEERS AND LAND SURV£YORS 

·1721 PINE GROVE AVE., PORT HURON, MICHIGAN 

LlllilQ. NO. I JOlllO, !SB~ •1'. 6'1A-e.5 ~ 



"-g 
c 
3 
0 

=. 
" 0 
Ci. 

"' e ,, 

I 
t , __ _, 

STATZ OF MICHIG..J.N 
IlEPARTMEllT OF CONSERVATION 

SU?ERVISOR OF WELLS 
BRINE DLSPOSAL 

PERlt.IT TO DRILL A WELL FOR j~"D:I:OG\IC:ZX:C·.:.'J.iiia;;::;;Q:.u:XX 
"'.5'.6~0~U&?/"~W~~~W .. r4'~~W-li~~1!~:;.'.;~:rr,;-

PERlHT NO. BD it 151 
Index ")' r-.~ 1 --;;· -.. 

vr.:::-.:.·rr{"' __...... 'i::v' \) Lansing, Mich' ~an, June 30 
~~~ .i..'iO "'------- '"& 

Irl accordance witll the provisions of Act 
61, P. A. 1939, as runended, and the General 
Regulations issued thereunder, permission is 
hereby granted. to drill a well OllLY for BRIN<: DLSPOSAL. 

· .. - ~lln::;ur.1ers Power ~arzy-, Consumers Powe;.· Co~ #J.-7 BU;'. 
k;;N~ Hw,\- NW'.; Section 7, T .5N. ,R.J.7E.St. Clair Twp., 

St. CJ.air C nt;/. ( Camb.:-ian-Approx. 4800 • ) 
. ~-

Signed _ ·~ / . . . -~-·~----------
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13y C~~~L~ • 
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FIGURE 3 

Dowell Treatment Reports 



"J :Ir ., 

~ REPORT 
DWL-494-1 ,.AINTED IN u.e . .i.. 

EPA ID No %ID 065 571 077 ;;,._,,,,.. ~ ~ ~·' ""h 
EMICAL~MPANV 7_, 

ADDRESS 

_J 

FOR CONVERSION PURPOSES 24 BBL5 EQUAL5 l 000 GALLONS 

ARRIVED ON LOCATION: 

INJECTION 
TIME 

RATE BBL.S IN CSG. 

- -

.)..J 

TIMI: LIEf"T LOCATION AVG. LlOUID INJ. lllATI: 

AVG. P'IUllillUR[ 

ON 

CU&T 

AD.1.IN.1.RATl.~•Ol-ID• INC. 

CUSTOMER [}s""TISF""CTORY 
CO NS! DEREO[)u N&A. TISF .... CTOfl:Y 
!H"RVtC"£ M,,.,.,,,,.,v..->1 

OPEN HOLE TBG VOLUME 

) 

DEPTH 

7 
5 ; 

PROPS AND LIQUIDS INJECTED 

SIZE OR PURPOSE 

7 

I 

STA.TIC BHT. 

NO. OF 
HOLES 

P'ROD. BEFOAE TREATMENT 0 I PROO. AFTEl'I TAEA.TMENT 

.8rr Alt,..,11,JA<>lf" '"''"~ l~ .. T All,..,\l,/A<l19 



' 
TRffiiilllt REPORT 
DWL-~~ - . Cl tL DIVISION OF THE DOW CHEMICAL COMPANY L 

rL N;: A;; NUM/? /~ µJ) LO<.-ATION ~ .£,.;, a7i' ;:;;T7~ TREATMENT NUMBER 

tf / c /.)/.A _,;, ,.· $>( ~ /-/ 7- ..::1 J/ ;i.. PO FORMAT!~/. p' .:ice DONE DOWN ALLOWAlllLE PRESSURE 

-';{)/ / 5 J/ I /;;, ,//~ · ~, ,.:,., D > 7 
TUBING I CASING I ANNV 

'""' 7" 004 c•• You u A [J;Y" l!I 0 C 

cos/I'/,/;~ STATE ~ TYPE OF WELL /-'/,.-,,..,,,-_, T 

./?';/fr ,/ r,_,. O•C GAS WATER/),. _. ciiJ. 
,.-,/ •D •D cO '/"'r> ,...,< ·' D TYn:;;;;;c"h .. 4. - AGE OF WELL TOTAL DEPTH" Cll~C. 8HT. 

60 NEW WELL REWORK 

4709 } /, '/.! / /: ",£! < •D •D 

~"IL .r~/,?v,,,·' P/-,..,V.?;·'-' 

CASING SIZE ~l~DEPTH TUBING SIZE TUBING DEPTH 

CUST. I I Jft /[j- ;;.'-7 i(J :J ;S. Eve.- 5/':J.2- X" NAME 

d/{; ,/,,,.A ,3 d 

LINER SIZE LINER DEPTH PACKER TYPE PACKER DEl"TH 

;; / ;2 vU - -ADDRESS - -. 
OPEN HOLE CSG.OR ANAL.VOL TEIG VOLUME STA)C l!IHT. __ 7;;>. /(5 v) i ~ 73 ,;; h -

~+l'iE& ~-/ 
PERFORATED INTERVALS 

_J DEPTH NO. OF o•PTH NO. Of' DEPTH NO. OF" 
ZIP CODE L --~-/_;"" "; .t.. r:(/fi e:.-1. .. / HOLES HOLES HOLES 

REMARKS: 
, 

~LJ li - y t:, Sl':I. 
nr a'./) L//,:?1' /v 

¥& ">/'. -
. 

, 

FOR CONVERSION PURPOSES 24 BBLS EQUALS 1000 GALLONS ,.,, J' (', 17 (P/:O/ //;;/ ·s IJ 6' 
ARRIVED ON LOCATION: // )( .,; {/ 

INJECTION PRESSURE 
TIME SERVICE RjMARKS 

RATE BBLS IN CSG. TBG. - /1 - r 

/-;/,, -'>;· ' x - /} y ~·:;:;. / -
7-/./ - ./. -·/J/ ._,,,,, /7,,,..~,,v---:// /?, - ,,_. 

23tJ £// rG z:. ,,.,'l'µ,,.7;,:, 
, 

Jrv 
/._ 

/ 
/_ 

J~/ / L'//t::v~/,,,., / / 
/_,r,,,.. Z--:- L;,,,, ,-:; v A µ,,, /'h~ 

~."J~ ? J3 d ,,( .L'c-A':;. ,/ / 

).,1 lJy,x; "rt ' -· tJ v a,/ f5v/.< ,Z, f / ~,;,,, _,; 5 

JE/ r/,,,/'/- ,~ , ,:. " A.., r /!, //,,>! ~--~,, ;!, , , ~ r 
J ~- :2& //~ '1./ ,?tJ iJ/oJ /,,,, ,;, , 7,,, ;e, T' ,,,-s ;;! ///, /,~ r/, / /o/, ,,, -r,...,._,/. J 

7C) ,?. / ?/}/ ''c?O l/{,IJ , : /_ 7f> /;,, ,,,, /t:/ /'''('/ ,, ?'/ ~-~ ,.. /J -· _,,/ r-""'/' ,0 I ,,, 
µ,• 

:J ;J.- ;;. </ ., "J -/ l7¢CC 1 </,u ,/ v ,,,..., -~-• J ,<• 

J7 _") J- 1199 '· ~-oo l J-OJ ..,, 
~ v /.t:l % 

ij? ') ,,- .( ,& , J?JtJ ~ :,-uJ o/ v .,,,,,,. ::J tJ 7f( 

/, 

/ 
/ 

"fl' t, ;/ ~ c20 1.L,a;J ).Ccv ,/ .,/ , J/ Z"'. ..?. tJ /,-;._ ·/ 
I 
/ 

_.i;- / :J .:/ l/si'/J 1/00 

.-r0 JS' 9t ,- 7 j??t? 

/ -:i-tJ {? J [//.a-) 27tJc 
/7 ::; ,-:; l/?/9 ' .., ..... /' 

TIMlll: Lll:FT 1,.0CATION AVG. LIOUIO l•U. RAVI 

//, 9{) ::<. 1 ~ 
~·JtJ"(J 

AVG. PRll:ll>SUlll: 

;? S" .:.l- ..r"' 
;;p;Lz:·:/~ h,{/ 

I? /Ct· ,/ .,,.. ~h-2 A:, / /./J z:r/ . ,/ 

D Yo;/ v .,, v /, tJ J7,,,_ •. 

1.2 7c<:: v 
,.,, / .;2. . ,,;l..z:z;, "'-- ) 

'7t:ll ' fa' fr'" r ./ / / /, ;-:. 4, • / ,/{,5_/{ -

ADJ.IN.t.RATl:ISOLID& INC. TOTAL l'"LUIO PUMl'll:D 

_:;~/ o" I / t!717 z,,1, -FINAL !'U"1f' IN Pfn:ssu•u: SHUT IN PRESSURE 

:27.10 J'.7'rl' 1 Ji'.ot7 
DOV-2";:!& .·· /_ ~~ ._,, 

PROPS AND LIQUIDS INJECTED 

/, TYPE, 
,;, "/.-/ /_,,A( 

;·,. r.L .. 
>"-}-_ -,,/,' 

v 

SIZE OR PURPOSE 

(/ 

/t}/.,_ U· 

~//)..-

AMOUNT 

</// tf//?I ,/ 
, 1 ~/JI,) 

?7/00 // 
~· '1 /7 </ iJ '· 'J,:_ 

: \OAT< CUSTOMER PIEi". CONTACTED i~USTOMER (]s,\TISFACTOFIY 'I PROO. BEFORE TREATMENT I !'"ROD. AFTER TREATMENT 
CAI.I. CONSIOEfllEDQuNSATISFACTORV D D 

DAYS ~5T ALLOWAB~ BACK SERVICE: n11N>1NOWN Tf';T AllOWABLE 
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WELL(AMC "/_NU7C1'! 
,/f,01 :/ ) f7(/~h' ~'/ WELL DATA 

' -- CASING 
POOL -- !l'Ol'!MA.TION - HOLE AND MUD 

/;!_/ // d// <' A 13 

/ /.r 1/ / ,) ,-/.///_; / ' 
"""""' , ~ STA.TE. ~/, 

HOLE SIZE SIZE STAGE TOOL 

)'// /// //".?/ / /;,, DEPTH WEIGHT TYPE 
/ 

TY PC--Joe 

,~/?/,t/ ~~:;2/r0-
ROT. GRADE DEPTH 

£,, , , ,• CABLE THREAD TYPE 
./7 .; ' /,:?,,.' 

,I/ 8HST ~ TYPE DEPTH 

/? .--/[,-/ < 

I~/,'// s U/7 /-/., 
0 

I MUD TYPE -' DEPTH ROT. NAME 
.._ 

d?/c~"" 
w TYi'£ RECIP. 
0 

_;? /:£_ ci/ I 

ADDRESS , MUD WT. ~ DEPTH CENTRALIZER ,, 
:;;/ MUD vise. CAPACITY 

,.- /-- ,'_. f,· / 7 HEADS & 

L ,,::.'/'~-/"'"'"''· 
TUBING-D. p_ 

PLUGS SQUEEZE 

CITY & _J ".f ;/, ('(, .:z{oueLE STATE ,,, SIZE PERFORATION TYPE PACKER 

JOB INSTRUCTIONS: WEIGHT SINGLE TO 

GRADE SWEOGE TO DEPTH 

THREAD Y/~,/ KNOCKOFF TO 

HEW USED ~- TOP TO TAIL PIPE 

JOB SCHEDULED FOR - ARRIVED LOCATION ITJME LEFT LOCATION OEPTH4/7/, BOTTOM TO SIZE 

!/7t>';-· /l rc;c' //) //(--; CAPACITY OTHER LENGTH 

PRESSURE BARRELS 
TIME Tl!ll'O. SERVICE LOG 

0111 D.P. CASH.CG PUMPED 
/ , 

///,'' /( "/,,,~ _,?~ /[, // //. - ,---> / ~/~ /"/ 7 
, / / /, A /' , 

,(')f 4,- //?(// //,o,, ... < t-/; ':?.'.;, " -/ L -_,' 
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~-· '('" 

<//, r~- -'/ , ., , -~4 r -/.; -._,...- /"_ r·'~ ,,,_,.,, - - ?',. ,;- - / _ S' /J,/;i-,, I 

/)Q") ,~ ///}:) 1 ..; /7 // '// ~ -7 _; J _,/ !.// , - .,,,.,,,, /..#' r / .. 7', / > .,/ 
- , , , 

/ ~ , t 

REMARKS: 
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CUBIC FEET SACKS BRAND TYPE "lo GEL. OTHER ADMIXES "' SLURRY WT. 

CUBIC FEET: MIXED DISPLACED PUMPED BY ~WELL 0 RIG 

PRESSURE: BREAKDOWN MEASURED BY ~SPLACEMENT 0 WIRE LINE 

AVERAGE PRESSURE MAXIMUM MINIMUM 

FINAL WAS CIRCULATION LOST 0 YES 0 NO 

HASHED THAU: 0 YES 0 NO TO WAS CEMENT CIRCULATED TO SURFACE 0 YES 0 NO 

CEMENT LEFT IN PIPE FT. 0 NECESSITY 0 REQ'O 

MODIFIED CEMENT LICENSE APPLIED ON SACKS GULF HIGH GEL LICENSE APPLIES ON SACKS 

MATERIAL FURNISHED BY CUSTOMER 
TYPE OF WELL 

OIL OR GAS PROO. ST OR Al:. E s;1~ INJECTION 
A D B D D D 

CUS10fv'IER REPR- CON1RAC1EO 

I 
--

C-'5,,v DATE CUSTOMER CONS!OERED SERV1c.s:f// 
CALL 

BACK 0 SATISFACTORY D UNSATISFACTORY 0 UNKNOWN 
- -- ------ -- - -~ -·---------------- -

/ 
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FIGURE 4 

"Region Well Locations" Map and St Clair 
County "Water Well Records" 
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WATER WELL RECORD 
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Of 
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y. y. 

OWNER OF WELL· 

Address 

~Cable tool 

Hollow rod 

..8..in. to 
1n. to 

ft. 

rs:! 
0 Jetted 0 8oced 

D 
0 

Public Supply 

Air ConditiooinQl 

D lndusttv 

0 COl'MYlvcial 

\~ft.Depth 
h. Depth 

I Height: Above/S...

I Surface \ ft. 

I Weight +lbs./h. 

Drive Shoe7 Ve• No 

8 SCREEN: , 

rvR}tO!al~ Dia.: ~3•;:__~ .-·· -1 
Slot/G.!!:!_!• ~ Length -f 
Set between.\.d-Qft. end \;;ti ft. 

Fittings: 

ft. below land surface 

PUMPING LEVEL below land surface 

L.{ $ ft. after~ hrs. pumping 

ft. after __ hrs. pumping 

11 WATER QUALITY in Parts Per Million: 

g.p.m. 

Jron (Fe)------ Chlorides tCH ----------

Hardness Other 

12 WELL HEAD COMPLETION: 0 In Approved Pit 

Pittess AdaptM 

13 Wei I Grouted7 ~es 0 No 

0 Nest Cemant 0 Bentonite 
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.~-. 

"·~ _-_. 

.. -~ 
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OF 

STRATUM 
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, .... ~::.'-' 
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0 Irrigation 0 A.Ir Condltlonif'IG 0 Con'mlitcla& ~ . 

_ ..... I Height: Abo<(6"'~ 

I Surtece Z:·, ft; . 
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~in.to 
. __ in. to 

Ll_(,l. Oeplh 

ft. Depth 

WE.LL HEAD COMPLETION: 
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+·;.'•ii· . .;· 
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S Tll:A TUM BTlllATUM:·, ...... in. to ft. DetJth 

9STATIC WATER LEVEL ~ ;t:"-~-;: ·f!,;_. -~..!-_.,.,_~-~ .. 
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..... ) 
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11 WATER QUALITY in Ports Per Millloet: 

I~ (Fe.,_ _____ Chlo<IH• (Clt~),;._-'--"'at""· ---· ----r' 
'Hardin.es~----- ·-;-7 

I 
,._ '"+'. 12 WELL HEAD COMPLETION.1 In Approved ~It 
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13 GROUTING1 •. • ,,, : '\;!::.,, .• -'~~. :,. : 
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FIGURE 6 (a&b) 

Maps and Cross Sections of USDW's 
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FIGURE 6 

D. Maps and Cross Sections of USDW's 

The uppermost aquifer at this site is located approximately 125-140 feet 

below the surface (Figure 6a). The vertical limits of the aquifer range 

from 77 to 168 feet below ground surface. This uppermost aquifer is an 

artesian aquifer with a piezometric level varying from 40 to 50 feet below 

ground surface~ Injections are made into the Cambrian formation at a 

depth of 4800 feet (Figure 6b). 

There are 37 recorded private domestic water wells in the vicinity of the 

Marysville Plant (Figure 4). The static water levels in the domestic 

supply wells in the uppermost aquifer indicate that ground water flows 

from south to north. 

MI0585-0026A-EN03 
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FIGURE 7 (a- c) 

Geologic Structure of the Area 
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FIGURE 7 

F. Geologic Structure of the Area, Maps and Cross Sections 

The unconsolidated deposits at the site consist of glacio-lacustrine soils 

deposited during the Wisconsinan stage of the Pleistocene glaciation. The 

deposits consist of three distinctly different soil groups. The strati

graphy of the soils at the site vicinity is shown in Figure 7a. The 

locations of the perpendicular cross sections is shown on Figure 7b~ 

The surface topography, Figure 7c, consists of a series of nearly parallel 

northeast to southwest trending sand bars. The bars consist of fine

grained sand, occasionally mixed with organic matter. The thickness of 

sand varies from less than 1 foot to as much as 13 feet with an average 

thickness of approximately 4 feet. 

The deposit immediately below the surficial sand is an impermeable silty 

clay which is very stiff near the clay-sand interface and becomes softer 

with depth. The clay deposit varies in thickness from approximately 125 

feet to 140 feet at the site. The upper 15 to 20 feet is grayish-brown 

from desiccation and is characterized by low water content, high strength, 

and low compressibility. 

An accumulation of perched ground water within the surficial sand overly

ing the silty clay is due to the impervious nature of the clay. Informa

tion obtained from the monitoring wells installed by Canonie in December 

1983 indicates that the perched water flows from the northwest portion of 

the site to the southeast. The top of the clay contours shown on Figure 

also indicate that the perched ground water will flow from the northwest 

to the southeast. 

The third deposit, which is at a depth of 125 feet to 140 feet, is a 

glacial outwash composed primarily of silt, sand, and gravel. The outwash 

is the "uppermost aquifer" in the area of the site. Private domestic 

water wells in the Marysville area are all located in this "uppermost 

aquifer". 

The Hydrogeologic Atlas of Michigan reports the bedrock surface at a depth 

of approximately 450 feet. The bedrock is a shale formation and is not a 

water-producing stratum (Figure 6b). 
MI0585-0026A-EN03 
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FIGURE 8 

Brine Disposal Well Data 
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6 

Table 2.0-1 - Analytical Results of Gas Plant Brine Water Analyses 
Conducted in June 1985 

Brine Disposal Wells ___ 
Parameter Units Mari':sville- Overisel Salem St Clair St Clair 

(0-142) (Goodman) (BD-139) (Smith "E") 

pH SU 7.1 5.6 5.1 5.6 5.6 

Diluted µmho/cm 630 750 750 670 750 
Specific at 25°C 
Conductance 
(1000: 1) 

Diluted ohm-cm @ 25°C i,587 1,333 i,333 1,493 i,333 
Specific 
Resistance 
(1000:1) 

Specific 1.194 1.229 1.227 1.210 1.228 
Gravity @ 22°C 

Bicarbonate mg/L as CaC03 40 80 70 22 25 

Total Hardness mg/L as caco3 4,267 160,800 160,800 142,800 151, 900 

Ammonia - N mg/L as N 0.9 308 291 233 275 

Chloride, Cl mg/L 188,594 210,431 211,424 186,609 191,572 

Sulfate, so4 mg/L 3,505 190 183 134 149 

Filterable mg/L 296,560 325,830 327,170 296,170 325,570 
Residue 
(TDS @ 180°C) 

Nonfilterable mg/L 720 824 556 618 810 
Residue 
(TSS @ 
103-105°C) 

Sulfide, s mg/L < 0.16 < 0.16 < 0.16 < 0.16 < 0.16 

Dissolved mg/L < 21 < 21 < 21 < 21 < 21 
Barium, Ba 

Dissolved mg/L 1,610 43,000 43,000 44,000 46,000 
Calcium, Ca 

IC0685-0448A-TM48-TM33 
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UNITED STATES ENVtAONMENTAL PROTECTION A..:. ,,,..,, -

oEPA 
WASHINGTON, DC 20460 

PLUGGING AND ABANDONMENT PLAN 
NAME ANO ADOfllESS OF FACIUTV NAME ANO ADDRESS OF OWNER/CPERATQR 

Consumers Power Co., Gas Reforming Plant Consumers Power Co. 
2510 Busha Highway 212 w. Michigan Ave. 
Marysville, MI 4801;0 
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CASING AHO 11JBING RECORD AFTER PLUGGING METHOD OF EMP\.ACEMENT OF CEMENT PLUGS 

0 The Balance Method 
SIZE WTILB/FT) TO BE PVT IN WELL IFTI 0 BE LEFT 1H WEU (FT} HOLE SIZE 0 The Dump Bailer Method 

) . J.I' ' " J.) 41.>.J. 0 The Two-Plug Method 
3-5/8 " 32 500 already 0 Other 

cement fill ed 

CEMENTING TO PLUG AND A.BANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7 

Size of H~• Of Pipe in which P1uo Will Be P1aced (inchos) 5-1/2 'i-1/2 'i-1/2 c; 1 /~ ,;'ln 

Oep1h 10 Bottom of Tubir19 or Drill Pipe (ft.) i.,;-.B 1.,;-,-, I, <R<. son 1n 
S•cks of C..ment To Be UMd (Gae.~ plug) 29 06 . 

Slurry Volume To S. Pumped (cu. ft.) 34 h6 
CakuletedTopofP1uo(ft.) (p,....;;i,....= p1,. ..... _r.-.~-1- T'l"'.- ) ),Coo , h<fi'< c;nn 10 
Measured Top of P1ug (if taqged ft.) 

Slurry Wt. (Lb./Gal.) : l'i h l'i h ,·, h 
Tvn.&!I Cement or 01her Material (Class Ill) 'f"'1 - - "" & C"n-1- u~..: - l'l "'C'"' A 

UST AU OPEN HOLE ANO/OR PERFORATED INTERVALS ANO INTERVALS WHERE CASING WILL BE VARIED (If .tnyJ 

From To From To 

. 

Estimated Cost to P1ui;i Wells Pull 2-1/2" tubing and packer. Set bridge plug just above perforations. 
!Fill casing with 250' cement. Fill with brine to 500'. Fill casing with 490' cemente Cut 
and cap 5-1/ 2" and 8-5/8" casing 3' below ground level. Estimated cost: $27,000 

CERTIFICATION 

I certify under the penalty of law that I have personally examined and am familiar with the information 
submitted in this document and all attachments and that. based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe that the information is true, accurate. 
and complete. I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment. (Ref. 40 CFR 144.3'1 

. 
NAME ANO OFFICIAL TITLE (Pleestt type 0#' prinrJ 

sitAru~~I 
DATE SIGNED 

D E Lutz, General Superintendent s-;;z3 - J-J-

EPA Fo•m 7520-14 (3-841 



UNITED STATES EWV.RONMENTAL PROTECTION AGE EPA ID No. MID 065 571 07 

oEPA 
WASHINGTON, DC 20460 

PLUGGING AND ABANDONMENT PLAN 
NAME AHO AOCAESS OF FACIUTY NAME AHO ADOfllESS Of OWNER/CPERATOR 

Consumers Power Co., Gas Reforming Plant Consumers Power Co. 
2510 Busha Highway 212 w • Michigan Ave. 
Mar•)) v.ill!::.~J1L_ l\Jl()l;.fL.__ 

~~rr-Tcoui<l't~~-
.. ..Iac.k..srut_.M1-.A92J11 .. 

]~~;~~~~
8

~Mich.) LOCATE 1f."€LL ANO OUTLINE UNIT ON Clair 
SECTION f"!...AT - 54-0 ACRES 

SURFACE LOCA TiON DESCRIPTION 

N NE "Of NE 14 OF NW % SECTION 7 TOWNSHIP SN RANGE 1 7T: 

! ! T • : T T LOCATE WEU. IN 1WO OIRECTIONS FROM NEAREST UNES Of QUARTER SECTlON AND DRILLING UNIT 

~-1 I __ '""·I I-+- ~~40 ft."°'"IN/SJ_!_lineof""8nwoect'°" 
~r- 1--r 

.i• '';.::;~'Zii;;~~i;",;;,!"''~~____,~,cr"'" :-+....+--+--L.-+-+--+·- ··--~-----

I I I I I I G::l lndiv~doal Permit x:t CLASS I 
w '-+-t-r-·· r I I - E 0 Area Permit O CLASS U 

U__.J_J___ .L.L ... 0 Ru!. 0 Brine Disposal 

i i ! I ' ' 0 Enhancad ReK::ovarv 
I I Number of Wells _l_ 0 Hydrocarbon StoraQe f-t-+·1 ·-r··T-+- OCLASS Ill 

I I I I I I 

I I I I I I 
s Lease Name N/A -- Well Number 2-7 BDW 

CASING ANO TUBING RECORD AFTER Pt..UGGIHG METMOO OF EMPLACEMENT OF CEMENT PLUGS 

G9 The Balance Method 
SIZE WTILB/FT) TO IE PUT IN WEU. !FT'l 0 BE lEFT IH WEU (f'T} HOLE SIZE 0 The Dump Bailer Method 

·~112" 15 4693 D Tho Two-Plug Method 
J '-5/8" 32 507 alreadu DOther 

. f;,, "d 

CEMENTING TO P\.UG AND ASA.NOON DAT A: PLUG #1 Pt.UG #2 PLUG #3 Pt..UG#4 PLUG #5 PLUG #6 PLUG 117 

Si:t• of Ho!!,,?" P;pe in 'll'l'hieh PtUQ Will Be P1eced (inches) I<-ii? ._,,? <-, /? s_ 1 I? 
. 

Oop11'110 8onQ>(ft of Tubing or Drill Pipe (ft.} ,,,.;7 /.£1 4<6'.' cnn 
Seeks of Cement To Be Us.d (••ch P'UQI 2 ct: 
Slurrv Votum. To Be Pumped (cu. h.) 3 ,, 
Calculated Too of Ptug (ft.) (Br id ,,.e Plu~-Cast Iro1 1 4612 4<62 son 1n 

Measured Too of ptug (if tavged h.} 

Slurry 'M. (Lb./G•l.I 15.6 1 c c 
T Cement or 0th« Materi•l ICl•s• 1111 ,, --~ . - ·- ·- ri -..,,"' r1 

UST AU OPEN HOLE AND/OR PERFORATED INTERVALS ANO INTERVALS WHERE CASING WILL BE VARIED(// 11nyJ 

F•om To From To 

Es1im•ted Coct to ptug Well• 
Pull 2-1/2" tubing and packer. Set bridge plug,j-ust above perforations. 

IF111 casing with 250' cement. Fill with brine to 500'. Fill casing with 490' cemento Cut 
l.nd cap 5·-1/ 2" ana 8-5/8" casings 3' below ground level. Estimated cost: $27. 000 

CERTIFICATION 

I certify under the penalty of law that/ have personally examined and am familiar with the information 
submitted in this document and all attachments and that. based on my inquiry of chose individuals 
immediately responsible for obtaining the information, I believe that the information is crue. accurace. 
and complete. I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment. (Ref. 40 CF~ 144.3}1 

I 

NAME ANO OFFtCIAL TITl..E (f'loasa type« fNUHI ~IGNATURE '-. j Q OATE SIGNED 

D E Lutz, o<. _j '> /__7' S-:23-5,-General Superintendent \. ' "/ 
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X-3363-D-REV. ::L 

Oil CENTER TOC.. .. DIVISION 
FMC COD'OllATION 

CONSUMERS POWER COMPANY 
MICHIGAN 

8-5/s• x 5-112• x 2-110• 

TREE NO 

l 

3 

PART NO. 

13-112-252 

25-410-307 

61-549-

78-010-039 

26-100-203 

73-010-023 

78-010-039 

12-090-320 

73-010-049 

78-010-435 

WOl!IDIG 
PllESSUllE 2 0 0 0 I 
DESClllPTION 

l Casing Head, !YPe C-22, 8-5/8• O.D. 8RF 
Female Btm. x 8" 2000IWP Flanged Top 
W/ Two 2• 2000IWP Flanged outlets W/ 
V.R. Threads 

l Plug, Type V.R., 1-1/2• Complete W/ Inner 
Check Valve 

l Protector Flange F/ 2• 2000fWP Flanged 
Connection (Pt. 1523325 Nat'l.) 

4 (1/2 Set) Studs & Nuts, Blk., 5/B• x 
4-1/2" 

l Flange, Blind, 2• 2000fWP 

l Ring Gasket, API Metal, R-23 

8 (1 Set) Studs & Nuts, Blk., 5/8• x 4-1/2" 

l Casing Hanger, Type C-21-F, a• x 5-1/2• 

l Ring Gasket, API Metal, R-49 

12 'U Set) Studs & Nuts, Blk., 1-l/8• x 8" 
- -- -- -- - --

8-10-71 

tnm" Pl!JCE 

.93 

.93 

2.66 



FIGURE 9 (A-E) 

A. Casing Collar Log & Perforating Record 
B. Cement Bond Log 
C. Bore Compensated Sonic Log - Gamma Ray 
D. Gamma Ray - Neutron 
E. Laterolog - Gamma Ray - Neutron 

(located at back of packet - llxl4~ Sheets) 



FIGURE 10 

Well Cross Section, Perforations and Cementing Record 
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FIGL<RE 8 
EPA ID No. MID 065 57l 077 

CONSUMERS POWER COMPANY 
MARYSVILLE GAS REFORMING PLANT 

CPCo Disposal Well Number : 
State Disposal Well Number: 

Injection Casing -
Size 
Amount 

Injection Tubing -
Size 
Amount 
Type 
Date Ran 

Packer -
Depth Set 
Type 

Date Ran 

Annulus Filling Fluid 

Disposal -
Average Rates (Note 2) 
Maximum Rates 
Pressure (Note 3) 

Surface Facilities 

BRINE DISPOSAL WELL DATA 

1-7 BDW 
BD-151 

5-1/2" 
4,731' 

2-1/2" 
4,620' 
EUE 
September 1971 

4,620' 
Baker Model R 

October 2, 1971 (approx) 

Water w/Dow Corban 

1,012 BPD 
2,436 BPD 
1100-1850 psig 

2-7 BDW 
BD-152 

5-1/2" 
4,693' 

2-1/2" 
4,585' 
EUE 
May 1985 (Note 1) 

4,585' 
Baker Model AL-2 
Lok-Set with 
Model F Seating 
Nipple 
May 9, 1985 

Water w/Dow Corban 

862 BPD 
2,075 BPD 
1100-1850 psig 

2 - Brine Disposal Pumps, FWI Model #HP-160M, 
with 150 HP belt drive, electric motors. 
Pump GA-7024A capacity is 106 gpm; pump 
GA-7024B capacity is 66 gpm @ 2000 psig. 

2 - Surface brine ponds (lined), each 
approximately 33,500,000 gal storage 
capacity. Primarily used for process 
operations, not for disposal. 

Note 1 - Packer was replaced which necessitated removal of tubing. The same tubing 
was reinstalled except for a few stringers which were "gouged" by the 
pulling. Tubing was inspected and found to be in excellent condition. 

Note 2 - Disposal operations are intermittent and variable. Reports are submitted 
to the Michigan Department of Natural Resources whenever brine disposal 
is done. 

Note 3 - The initial disposal pressure is typically 1100 psig and may increase to as 
much as 1850 psig during the disposal operation. 



FIGURE 11 

Disposal Well Casing Head Drawing and Description 
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V. R. Pl.00 W/ 
IN~R CHECK VALVE 

7-

2- II--__ )~ 

X-3363- 0-REV. 2 

PART NO. SCALE PATTERN NO. 

CONSlMER POWER COMPANY 

EPA I D No . MID 065 571 077 

. ( 

~ ..... -

_ PROPERTY OF 

01L CENTER TooL D1v1sroN 
f' MC CORP. 

DATE9-22-71 SIZE FILE NO. l ORNBY 
Ct<O.BY DWG. NO . 

.__~~~~~~~~~~~~~~~~~--A_PPR~vo_. ~~--~~~~~---~~~_. 



FIGURE 12 

Monitoring Program, Forms and Annual Monitoring Report 



FIGURE 12a 

CONSUMERS POWER COMPANY 
GAS REFORMING PLANT 

MARYSVILLE, MICHIGAN 

EPA ID No. MID 065 571 077 

Monitoring Program for Class I, Type I Brine Injection Wells 

Injection of brine is monitored by plant operator personnel. Injection pres
sure is continuously recorded during operation. Injection pressure, sealing 
fluid annulus pressure, and casing annulus are monitored every two hours during 
injectione 

Operators "make rounds" 
check proper operation. 

every two hours on a 24-hour shift schedule to visually 
A written log (Figure 12b) is produced daily. 

The injected brine is excess brine for the surface brine storage ponds at the 
site. 

MI0685-0013A-EN03 
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form Appro ~a. OMS No. 2000-0042. Apptovsl expires 9-30-86 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

SEPA WASHINGTON, DC 20460 

ANNUAL DISPOSAL/INJECTION WELL MONITORING REPORT 
NAME ANO ADDRESS .OF EXISTING PERMITTEE NAME AND ADDRESS OF SURFACE OWNER 

Consumers Power Company, Gas Reforming Plant Consumers Power Company 
2510 Busha Highway 212 w. Michigan Avenue 
Marvsville. MI 48040 Jackson MI t,Q?n1 

STATE 
' COUNTY 

I PERMIT NUMBER 
LOCATE WELL ANO OUTLINE UNIT ON MI St. Clair BD-151 (Mich.) SECTION PLAT - 640 ACRES 

SURFACE LOCATION DESCRIPTION N 
NW 'A OF N\J 1.l10F '1T.T % SECTION 7 TOWNSHIP "" RANGE l 7E 

•I : ! : : ! LOCATE WELL IN 1WO DIRECTIONS FROM NEAREST LINES OF QUARTER SECTION AND DRILLING UNIT I 
I I I I I I Surface 

: : : : : : location lilJl ft. from (N/S) 1L-Line of quarter S&CtiOf'I 

ond 6 2 :?rt. from IE""' W Line of auanet' section . . . 
WELL ACTIVITY TYPE OF PERMIT I I I I I I !fl Brine Disposal !1i-lndividual w . . . . . 

E 

I I I I I I D Enhanced Recovery OArea 
D Hydrocarbon Storage Number of Wells _L 

I I I I I I N/A Well Number l-7BDW ' ' ' Leese Name 

I I I I i i 
I I I I I I 

s 

TUBING - CASING ANNULUS PRESSURE 
INJECTION PRESSURE TOTAL VOLUME INJECTED (OPTIONAL MONITORING) 

MONTH YEAR AVERAGE PSIG MAXIMUM PSIG BBL MCF MINIMUM PSIG MAXIMUM PSIG 

May 1984 0 

June 0 

Julv 0 

August 0 

Sentember n 

October 0 

November n 

December n 

Januarv 1985 n 

February 0 

March 1650 1790 30,451 

April 1700 1850 50,780 

CERTIFICATION 

I certify under the penalty of /aw that I have personally examined and am familiar with the information submitted in 
this document and all attachments and that. based on my inquiry of those individuals immediately responsible for 
obtaining the information, I believe that the information is true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information. including the possibility of fine and imprisonment. (Ref. 40 
CFR 144.32). 

~ , 
NAME ANO OFFICIAL TITLE f P'6ssa 'YP" or prmtJ 

~SIGN~~£J 
DATE SIGNED 

D. E. Lutz, General Superintendent .) -;i 3 - ,fr.:;--

EPA Form 7520-11 (2-84) 



FIGURE 13 

Brine Disposal Well Failure Plan 



13 

BRINE DISPOSAL WELL FAILURE PLAN 
EPA ID No. MID 065 5ll 011 

If the data recorded in daily monitoring during operation of the disposal 
well indicates that the well has "failed" or may be "failing", the following 
steps will be taken: 

1. The brine disposal operation of the affected well shall be immediately 
stopped. 

2. Assessment of possible causes will ensue: 

A. Casing hanger gasket leaks (?) 

B. Packer leaking(?) 

c. Pinhole corrosion in piping (?) 

D. Other 

3. Inspection to determine causes will be done by plant personnel, supplemented 
by licensed well service consultants as necessary. 

4. Determination will be made if "failure" has affected USDW. 

5. The Environmental Department, CPCo, shall be contacted and informed of the 
problem. The Environmental Department will advise concerning Michigan DNR 
and USEPA requirements for notification, repair procedures and permits, if 
applicable. 

6. Repairs shall be accomplished by plant Maintenance personnel, CPCo Well 
Service Group or a licensed well service contractor as appropriateG 

7. After repairs are effected, testing of the well for integrity shall be 
validated by the Michigan DNR, Supervisor of Wells representative. 

8. If abandonment is necessary, procedures shall be in accord with well permit 
"Abandonment Plans". 

4-25-85 



FIGURE 14 

Mechanical Integrity Tests 



ANNULAR PRESSURE TE .. 
/ /) / EPA ID No. MID 065 571 077 

OPERATOR.~_<--..;;..__~O~~~s~u=--..,__;:.e~~~5----'(~'o_vv_e_/ __ ~c....=.....;;co __________ ~ 

ADDRESS~~~~)~t_o __ __.6~v-S_~~-'---.J..'(/i~~:r--~~-~~r-:'------------~ 
111 ~rvi v: !fc /1 r 

I - . 
WELL NAME __ {3_0_'-'.l ___ f_-_7 _______________ TYPE __ 'J..._P __ _ 

LOCATION QUARTER OF THE QUARTER OF TiiE fr. W QUARTER ------ -----

FIELD INSPECTOR 

A. "" TYPE PRESSURE CUACE _ __,]_'---- INCH FACE __ f,__o_o ___ PS I f'Ul.1. SCAL.E 

NEW GUAGE NO D 
IF NO, DATE OF TEST CALIBRATION ____________ .....;... _____ _ 

CALIBRATION CERTIFICATION SUBMITTED YES 0 NOD 

RESULTS 

TIME PRESSURE .( PS I G',) 

I : .f'o 297 

TEST PRESSURE 

MAX. ALLOWABLE PRESSURE CiANG£, 

TEST PRESSURE X .03 '.300 (<,Qj ~ 9 PSI 

HAL.,. ~OUR-- PRESSURE CHANGE PSI 

TEST PASSED TEST FAILED. D 

I,. PASSED. WELL· IS AUTHORIZED TO INJECT UNDER CONDIT.I.OH 0 .. PERMIT. OR BALK. 

-1 P" .. A It.ED, HO. IN.11!CCT1·0H-MA"Y-OCCUft- UNT1·t..' COftftl!:C't - bHs- HAVE-BEEH- M"'KE · "'ND- ·WELL .. ASSES, 



FIGURE 15 

Plugging and Abandonment Plan 



19 1..1 re 15 
FormApprt EPA ID No. MID 065 571 077 

UNITED ST ATES ENVIRONMENT AL PROTECTION AGb . ~, 

SEPA 
WASHINGTON, DC 20460 

PLUGGING AND ABANDONMENT PLAN 
NAME AND ADDRESS OF FACILITY NAME ANO ADDRESS OF OWNER/OPERATOR 

Consumers Power Co~, Gas Reforming Plant Consumers Power Co. 
2510 Busha Highway 212 w. Michigan Ave. 
Marysville, MI 48040 Jackson MI 49201 

STATE I COUNTY I PERMIT NUMBER 
LOCATE WELL ANO OUTLINE UNIT ON 

MI St. Clair BD-l 'i1 (Mich.) SECTION Pl.AT - 640 ACRES 
SURFACE LOCATION DESCRIPTION 

N NT.1 '.<OF NW 1A OF NW 'A SECTION 7 TOWNSHIP SN RANGE 1 71'. 

"' I I I I I LOCATE WELL IN TWO DIRECTIONS FROM NEAREST LINES OF QUARTER SECTION ANO DRILLING UNIT 

--l---1--l-- ,_-J- I I Surface 
I I I I I I . Location~ from (N/SI ..ll_ Line of quarter section 

-T-rT I I T- and 623 ft. from 1e - ·- W Line of nuarter section 

I I -l- I I I WELL ACTIVITY TYPE OF AUTHORIZATION 
I I I I I I W. Individual Permit Xi CLASS I w . . . 

E 

' : ; ' ' ' 0 Area Permit DCLASS II 
_J_ I I I DRul. 0 Brine Disposal 

I I I I I I Number of Wells _l_ 
0 Enhanced Recovery 

--+-t-+ 0 Hydrocarbon Storage 
I I I DCLASS Ill 

_J_ I I I I _L_ 
I I I I I I 

s Lease Name N/A Well Number 1-7 BDW 

CASING ANO TUBING RECORD AFTER PLUGGING METHOD OF EMPLA.CEMENT OF CEMENT PLUGS 

0 The Balance Method 
SIZE WT(LB/Fl} TO BE PVT IN WELL (FT) TO BE LEFT IN WELL (Fl} HOLE SIZE 0 The Dump Bailer Method 

) ·1/ L ' " D 4/jj_ 0 The Two·Plug Method 
8-5/8 " 32 500 alreadv 00ther 

cement fill ed 

CEMENTING TO PLUG ANO ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7 

Size of Hole or Pipe in which P1ug Will Be Placed (inchesl 5-1/2 5-1/2 5-1/2 
Oep1h 10 Bottom of Tubing or Drill Pipe (ft.I i4620 46?n 'inn 

Sacks of Cement To Be UHd (each plug) 17 56 
Slurry Volume To Be Pumped (cu. ft.) ?() 66 
Calculated Top of Plug (h.) R .... .: rl ~~ 4467 10 
Measured Top of Plug (if tagged ft.) P1 ··-
Slurry Wt. (Lb./Gal.) r.,,c:f-- 1 'i. 6 1 s. Ii 
Tvn.o. Cement or Other Malarial (Class UI) Iron) ,,, A ,,., "'"" A 

UST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (If any/ 

From To From To 

Estimated Cost to Plug Wells Pull 2-1/2" tubing and packer. Set bridge plug just above perforations. 
~ill casing with 150' cement. Fill with brine to 500'. Fill casing with 490' cement. Cut 
and cap 5-1/2" and 8-5/8" casing 3' below ground level. Estimated cost: $26,000 

CERTIFICATION 

I certify under the penalty of law that I have personally examined and am familiar with the information 
submitted in this document and all attachments and that. based on my inquiry of those individuals 
immediately responsible for obtaining the information. I believe that the information is true. accurate. 
and complete. I am aware that there are significant penalties for submitting false information. including 
the possibility of fine and imprisonment. (Ref. 40 CFR 144.32} 

- /\ . 
NAME ANO OFFICIAL TITLE (PlfiBSfl typt1 or prtntJ 

s1(NATURE, "Y ~ /- DATE SIGNED 

D E Lutz, General Superintendent s-;;z1-'"- oZ.d: - <. 
EPA Form 7620-14 (3·84) 
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D Fireman's Fund lnsuranc:e Company 

Ci The American lnsuranc:e Company 

ON BEHALF OF 

Consumers Power Company 
IN P'AVOR OF 

State o·f Michigan 
TYPE OF l!IOND 

Surety License Bond 
EXECUTED AT (C:ITY. STATE) 

Detroit, Michigan 

. Notional Surely Corporction .. 
CT Assodciied Indem nity Corporation 
D American Automobile Insurance Company 

I DATED 

July 11, 1977 

_ _ ,A I D No . MID 065 5~l 01'\ 

\....JNTINUATION CERTIFICATE 

I 
TO 

July 11, 1987 

AMT. OF BONO 

s 50,000.00 I 
PREMIUM 

$ 1, 250.00 
DATE 

July 5, 1984 

In consideration of an agreed premium payable in advance ttae Bond described above is hereby continued in 
force for the period indicated. Continuation is subj~ct to the condition that the maximum aggregate liability of the 
Surety under the Bond and any and all continuations thereof shall in no event exc:eed the amount of liabi lity shown 
herein. This certificate shall be valid only when executed by an . attorney·in-foc:t of the Surety. 

Detroit Branch Office 
BRANCH OFFICE 

Hall & Kennedy, Inc. 
P~OOUCER OR AG ENT 

360156-3-71 

FIGURE IG 

The American Insurance Company 
SURETY 

'j 
1 
l 
I 
l 



• GENERAL 
POWER Of 

• ATTOR~EY THE .V!ERICAN INSURANCE COMPA.1 _, 
KNov.· ALL !\IEN BY THESE PRESENTS: That THE AMERICAN INSURANCE COMPANY. a Corporation duly organized and existing under the 
l<1ws of the Stale of New Jersey. and having its principal office in the Ct1y and County of San Francisco. California. has made. constituted and 
appointed. and does by these presents make. consutute and appoint . · 

-----HARV N. BURGE-----
SOUTHFIELD, Ml 

its true and lawful Altorney(s)·in--Fact. with full power and authority hereby conferred in its name. place and stead. to e~ecute. seal. acknowledge and 
deliver any and all bonds. undertakings. recognizances or oth~r written obligations in the na1ure thereof -------------------------

and to bind the Corporation thereby as fully and to the same extent a!'. if such honds were signed by the President. sealed with the corporate seal of the 
Corpora!ion and duly attested by its Secretar). hereby ratifying and confirming all tha1 the said At1orneyts)-in-Fact may do in the premisi;:s. 

This power LI attorney is granted pursuant to Article VIIL Sec1ion 30 and 31 of By-laws of THE AMERICAN INSURANCE COMPANY now in full 
force and effect. 

0 Artkle VIII. Appointment and Authority of Resident Assistant Secretaries. and Attorney-in-Fact and Agents to accept Legal Process and 
Make Appearances. 

Section 30. Appointment. The Chairman or the Board of Directors, the President, any Viae-President or any other persOn authorized b~· the 
Board of Directors. the Chairman of the Board of Directors. (he President or an~· Vice-President, may, from time to time, appoint Resident 
Assistant Secretaries and Attorneys-in-Fact to represent and act for and on behalr of· the Corporation and Agents to accept legal process and · 
make appearances for and on behalf of the Corporation. 

- Se-ct.ton 31. .4.uthoritx. The Authority of such Resident Assistant Secretaries, AttorMys-in-Fact, and Agents shall be as prescribed in the 
instrument e"·idencing their appointment. and an~· such appointment and all authority granted thereby ma! be re\·oked at any time bJ the 
Board of Directors or ~y any ~rson empowered to make such appointment." 

This power of attorney is signed and sealed under and' by the authorily of the following Resolution adopted by the Board of Directors of THE 
AMERICAN INSURANCE COMPANY at a meeting duly called and held on the 28th day of September. 1966. and said Resolution has not been 
amended or repealed: 

--RESOLVED. that the signature of any Vice-Presiden1. Assistant Secretary, and Resident Assistanl Secretary of this Corporation. and the seal of this 
Corpora1ion may be affixed or printed on any power of attorney. on any revocation of any power of attorney. or on any certificate relating thereto. h~ 
facsimile. and any power of attorney. any revocation of any power of anorney. or certificate bearing such facsimile signature or facsimile seal shall he 
valid and binding upon the Corporation:· 

IN WITNESS WHEREOF. THE AMERICAN INSURANCE COMPANY has caused these presents to be signed by its Vice-President.' 

and its corporate seai 10 be hereunto affixed this-22nd day of ___ N~o=v~e~m~b~e~r~------- 19-82.. 

THE AMERICAN INSURANCE COMPANY 

By___Jh~A~· JU~l_u~~~-.b,;~~\lli>~\ ~:=._ _ ___:__ 
Vtce·Pre"den1 

ST A TE OF CALIFORNIA. 

CITY AND COUNTY OF SAN FRANCISCO 

Onthis 22nd dayof November .19~.beforemepersonallycame Richard Williams . 
to me known. who. being by me duly sworn. did depose and say: that he is Vice-Presiden! of THE AMERICAN INSURANCE COMPANY. the 
Corporation described in and which executed the above instrument: that he knows the seal of said Corpora11on: that 1he seal affixed to the said instrument 
is such corporate seal: that i[ was so affixed by order of the Board of 01Tectors of said Corporation and that he signed his name there10 by like order. 

'N WITNESS ':'-/HERE0F. ! h:::.·.'c ~~•.:t,;;;;.:; set i'ii1 hc;.uJ ~ .. J aiii.u::U my officiai seai. tfle day and year herein first above written. 

11'111111nuu111111nn11rrrr;~:1I1~ ! rr u 1nni:z1111111111 
5 Ol·;~!Cl,\L SF .. \L : 

5 /::J';'s.:, SUSI:: rC. Gll8ERT ~ 
5 ~ .... ·~-:J MOT.~}Y FUDL'.C - Ct.LlFORNIA :; 
5 \..\;::;~.?·< CffY t. COLlltTY OF SJ\N FRA:lCISCO : e My Cor..miiiion Exp:r2s Nov. 17. 1984 E 
DUll~1511UliJllU;u:,111~11uut,f[!llllllllllllllllll. 

STA TE OF CALIFORNIA. 

CITY AND COUNTY OF SAN FRANCISCO 

CERTIFICATE 

1. the undersigned. Resident Assistant Secretary of THE AMERICAN INSURANCE COMPANY . .: !"!EW jERSEY Corpora:ion. DO HEREBY 
CERTIFY that the foregoing and attached POWER OF ATTORNEY remains in full force and has not hc~r: ~evok.td: :ind funi1ermt1re that Aruck VIII. 
Sections 30 and 31 of the By-laws of the Corporation. and the Resolu1ion of the, Board of Direc ors: set for:h 11 !nl'. Pow~r of Anorney. are now in f 0rce . 

.<: Lf: I ? ' '/ 
Signed and sealed al the City and County of San Francisco. Dated the J day of ---- t. (- l , --·---- - . 19·-· --
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Description of Business 



_ .. ~"4!\nrrc. ·~ 
DESCRIPTION OF BUSINESS 

EPA ID No. MID 065 5Tl OTT 

Consumers Power Company, Michigan's largest public utility, 
supplies electricity or natural gas, or both, to a service area 
with more than 5.3 million residents. This includes a large rural 
area as well as numerous industries. overall, the Company serves 
about 1.36 million electric customers and 1.19 million gas 
customers. Approximately 513,000 of these are both electricity 
and gas customers. 

The Marysville Gas Reforming Plant was constructed for 
Consumers Power Company in the early 1970s to manufacture 
synthetic natural gas (methane) from liquid hydrocarbon 
feedstocks. This plant produced gas from 1973 into 1979 
supplementing the natural gas needs of Consumers Power customers 
including those years of pipeline shipment curtailments. 

In September of 1979, the Gas Reforming Plant was shut down 
because of reduced gas requirements. It was subsequently 
"mothballed" to be preserved for future production when the need 
arises. 

The plant feedstocks were stored in nine underground caverns 
developed for this purpose in the salt layer approximately 2,000 
feet beneath the surface. These storage caverns have been leased 
to other refinery processors for their storage needs. 
Consequently, limited operations continue at the Gas Reforming 
Plant, i.e. operations necessary to injection and withdrawal of 
hydrocarbons as required in a storage facility. 

Injection and withdrawal of the contents of the caverns are 
effected by brine displacement. This operation facility includes 
the nine caverns, two large surface brine storage ponds, brine 
transfer pumps and hydrocarbon metering facilities.Two brine 
disposal injection wells are also operated intermittently in 
connection with the storage service. 

Significant volumes of rain and snow fall on the surface of 
the brine storage ponds. Each pond has a capacity of 33,300,000 
gallons and a surface area of approximately seven acres. 
Precipitation exceeds evaporation; therefore, there is an increase 
in total brine volume accumulating throughout the year. This 
increase, or excess brine, must be disposed of to maintain safe 
operating levels in the brine ponds. The excess brine in recent 
years has amounted to about 8,400,000 gallons per year. 

Disposal of this excess is by means of the injection 
disposal wells, the subject of this Permit application. 

April 22, 1985 




